University of the District of Columbia School of Law

Digital Commons @ UDC Law
Journal Articles

Publications

2018

Student Protests and Academic Freedom in an Age of
#blacklivesmatter
Philip Lee

Follow this and additional works at: https://digitalcommons.law.udc.edu/fac_journal_articles
Part of the Constitutional Law Commons, Education Law Commons, and the First Amendment
Commons

0123451ÿ789141ÿ53ÿ 34ÿ84439ÿ5ÿ5ÿ4ÿ
9ÿ 4 1148

ÿ
 !ÿ"#ÿ$"%%&
' %(")*$"%''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''++,
' ÿ&"($ ÿ$"%-ÿ"#ÿ( $ÿ-$*&"%ÿ"%ÿ
.($ %ÿ$"/ÿ$ .*&&'''''''''''''''''''''''''''''''''''''''''''''''''++0
' ÿ$"%&*"% ÿ& %) ()ÿ"#ÿ&*)%ÿ $ ).$ÿ
#()".'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''+12
34567896ÿ;5<=556ÿ>?@A5B8?ÿCD55A9Bÿ9EÿF<GA56<7ÿ@6Aÿ
H67<8<G<8967''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''+,+
!34567896ÿ;5<=556ÿ>?@A5B8?ÿCD55A9Bÿ9EÿF<GA56<7ÿ@6Aÿ
ID9E5779D7'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''+,J
K' "L ()ÿÿ%Lÿ$"%( $ÿ& %) ()ÿ"#ÿ&*)%ÿ
$ ).$ÿ#()".'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''+JM
'N96<D@?<ÿO@=ÿ@7ÿ@6ÿ>P<5D6@<8Q5ÿC9G6A@<896''''''''''''''''''''''''+JM
!3RSTUVWXYÿR[[\WVX]V\Yÿ\^ÿ_YV̀TU[V]aÿbU\^T[[\U[cÿ
F<@6A@DAÿ9Eÿ>?@A5B8?ÿCD55A9B'''''''''''''''''''''''''''''''''''''''''''+JJ
K' %&"%ÿ!L%ÿdeÿ. (f $ÿ"#) &g %)
&*)%ÿ). %)&ÿ#"(ÿ( $ÿh*iÿ%)ÿ%$*&"%''''''''''+J0
'jk\ÿ_YV̀TU[V]VT[cÿlTWTY]ÿR]]TSm][ÿ49ÿN9A8EnÿCD55ÿ
opqD577896ÿ96ÿN@BqG7''''''''''''''''''''''''''''''''''''''''''''''''''''''''''+rs
M'_YV̀TU[V]aÿ\^ÿtuVWXv\c[ÿb\wVWa'''''''''''''''''''''''''''''''''''''''+rs
+'_YV̀TU[V]aÿ\^ÿxVYYT[\]Xc[ÿb\wVWa''''''''''''''''''''''''''''''''''''+r1
!'yuX]ÿ]uTÿ_YV̀TU[V]VT[cÿb\wVWVT[ÿzSV]{F<GA56<ÿ>?<8Q87B
@7ÿ@ÿ|5?}@687Bÿ9EÿO5@D686~ÿE9Dÿ;9<}ÿF<GA56<7ÿ@6Aÿ
4}58DÿN9PP5~57ÿ@6Aÿ68Q5D78<857'''''''''''''''''''''''''''''''''''''''''''+r2
$'5?96?8P8@<896ÿ>ÿ;@P@6?86~ÿ457<'''''''''''''''''''''''''''''''''''''''''+2s
M'Fq5@5DÿH6<5DDGq<896'''''''''''''''''''''''''''''''''''''''''''''''''''''''+2M
'XU`XUÿXkÿWu\\wc[ÿb\wVWa'''''''''''''''''''''''''''''''''''+2+
'_YV̀TU[V]aÿ\^ÿxVWuVvXYc[ÿb\wVWa'''''''''''''''''''''''''''''''+21
+';G8PA86~ÿ??Gq@<896'''''''''''''''''''''''''''''''''''''''''''''''''''''''+2,
K' $"%$*&"%''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''+22
ÿÿÿÿÿÿ)
ÿÿÿÿÿÿÿÿÿÿÿÿ'ÿÿÿ$
ÿÿÿÿÿÿÿÿÿÿÿ&ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ
ÿÿÿÿÿ*
ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ
ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ

)ÿÿ$ÿ!''ÿ)ÿ*ÿM00rÿ')'ÿÿÿ&ÿ+sssÿ'.'ÿ
ÿ/ÿ&ÿÿÿ+sM+ÿ')'ÿÿ/ÿ&ÿÿÿ
¡¢£ÿ¥ÿ¦§¨©ªÿ©«¬ÿ®§ÿ®¯°±¬ÿ²§³ÿ́µ¶«©·ÿ̧§¯±ÿ²¹«®®°«±·ÿº¨ÿ»·ÿ°±ªÿ¼°¹½ÿ̧§¯±¾§±ÿ¿§¹ÿ®¯«¹ÿ
ÿÿÿÿÿÿÿÿ*)$ÿÿÿÿÿÿÀÿÿ
ÿÁÿÁÿÿÿÿÿÿÿÿÿÿÿ
ÿ}89ÿF<@<5ÿO@=ÿÂ9GD6@PÿÿÀÿÿÿÁÿÀÀ'ÿ
Electronic copy available at: https://ssrn.com/abstract=2946470

001

2342ÿ67879ÿ8 ÿ2 8
 

ÿ0

!"#$%&"ÿ'(")*)+,-.'+ÿ/%0%&ÿ0'1"ÿ2ÿ".%ÿ2'/1)(ÿ2ÿ3,%1)('&ÿ.)4.%1ÿ%$#('")&ÿ
+)&(%ÿ".%ÿ%)4.9"%%&".ÿ(%&"#15&$%%$6ÿ+,%ÿ+(.'1+ÿ.'*%ÿ('%$ÿ)"ÿ7'+ÿ3,%1)('&ÿ
1*'1$<+7=1%'"ÿ>#""%1ÿ%/%)&8)&ÿ-??ÿ@.%&ÿ+"#$%&"+ÿ
'+ÿ'00%ÿ0)%8:1,ÿ;'
0#+.%$ÿ21ÿ/%""%1ÿ2$1"ÿ".%ÿ,#")(#"#1'ÿ,*%,%&"ÿ2ÿ"$'5ÿ@.%&ÿ+"#$%&"+Aÿ
.'*%ÿ$%,'&$%$ÿ)&(1%'+%$ÿ$)*%1+)"5ÿ)&ÿ+"#$%&"6ÿ+"'226ÿ2'(#"56'&$(#11)(##,6
+"#$%&"+ÿ.'*%ÿ&4ÿ01%++%$ÿ"ÿ.'*%ÿ".%)1ÿ*)(%+ÿ.%'1$ÿ &")&#)&4ÿ)&ÿ".)+ÿ
"1'$)")&6ÿ@%ÿ&@ÿ)*%ÿ)&ÿ'&ÿ'4%ÿ2ÿ+"#$%&"ÿ'(")*)+"+ÿ@.6/5ÿ14'&)B)&4ÿ".1#4.ÿ
+()'ÿ,%$)'6?'1%ÿ4%"")&4ÿ,1%ÿ0%0%ÿ)&**%$ÿ)&ÿ0)")('ÿ(&*%1+'")&+ÿ'&$ÿ
('#+%+ÿ".'&ÿ@#$ÿ".%1@)+%ÿ/%ÿ0++)/%&ÿ1%2%(")&4ÿ#0&ÿ".%ÿ1%'")&+.)0ÿ

ÿÿÿÿÿÿÿÿ-ÿÿCÿÿDÿEÿÿÿGÿHÿÿIÿJÿÿÿKE
ÿÿÿGÿIÿLÿMÿNÿÿOÿÿPÿÿÿQÿÿJÿNÿÿÿGÿHÿÿNÿÿÿRÿNÿÿSÿIÿTÿIÿGÿIÿDÿÿTÿÿÿDÿÿSÿÿÿ7ÿJÿGÿQÿÿRÿNÿÿTÿGÿÿÿUÿLÿÿGÿIVÿÿIÿJÿW8
ÿÿÿÿÿÿSÿEÿDÿÿWÿ
ÿÿÿXÿÿDÿTÿÿYÿÿÿZH
ÿÿÿÿUÿW[
ÿÿÿÿNÿÿEÿJÿÿÿUÿTÿÿRÿÿÿ

ZHEIJGITNÿ\HNM]JOÿ^HDÿD[JNEVNOÿ7_NÿENLD`TIaNÿGHUGÿG.%1%ÿ'1%ÿ'("+ÿ2ÿ+()'ÿ'&$ÿ0)")('ÿ
%&4'4%,%&"ÿ@.+%ÿ01),'15ÿ0#10+%ÿ)+ÿ&&01$#(")*%ÿ$%+"1#(")&ÿ'&$ÿ$)+1#0")&ÿ>#"ÿ#1ÿ
$)+(#++)&ÿ+0%'b+ÿ"ÿ'(")*)+"ÿ/%.'*)1+ÿ@.+%ÿ0#10+%ÿ)+ÿ"ÿ(1%'"%ÿ(.'&4%ÿ)&ÿ1$%1ÿ"ÿ'$$1%++ÿ
0%1(%)*%$ÿ1ÿ1%'ÿ)&%c#)")%+ÿ/%"@%%&ÿ'TRÿUWDT`ÿITRIVIRQUMJOÿ̀EDQ]JOÿUTRdDEÿJYJGNWJe8ÿXDTYÿ
.',/%1+ÿfÿ.1)+")&%ÿgÿh.%0+6ÿ6ijklmiÿ8niopoqrÿsqÿsÿtuvrÿuwÿlsklvqxoyÿsmkÿ6ijklmiÿ
zlpl{u0yrlmi6ÿ9-ÿ3!h3|-6ÿ0}ÿ~-9
:1ÿ'ÿ$)+(#++)&ÿ2ÿ+"#$%&"ÿ'(")*)+,ÿ)&ÿ.)4.%1ÿ%$#('")&6ÿ+%%ÿ4%&%1'5ÿ!gg |
36;g=;!ÿ:ÿ;3g3ÿ g=g!ÿ3ÿ!gg6---A
~-ÿg>gÿÿ>3 ÿ3ÿ;g!;gÿ!gÿ3 !ÿÿ;gÿ-?}!
~/%1"ÿ .%&ÿfÿ'*)$ÿ|ÿ!&5$%1ÿ%$+6ÿ0}-9ÿ>gÿ3;3!6:gg<!g>
!g3 !ÿ3 3=gÿ:ÿ 3ÿg! ~|.&+ÿ;0b)&+ÿh'0%1/'(b+ÿ%$ÿ
0}}}ÿ| 3 3!6>3 ÿhgÿÿ 3h!;gÿg!ÿ:ÿ!6
-?AA~0}}9ÿ .1)+"0.%1ÿ|ÿ>1'$.#1+"6ÿsryjqÿ8niopoqrÿomÿixlÿqiÿlmijvÿ8ÿ
3oqiuvons{ÿtvsrom6g g !ÿ:ÿ;=;gÿg 6ÿ:'ÿ0}-16ÿ'"ÿ9ÿh.))0ÿ%%6ÿ7xlÿ
sqlÿuwÿ)&ÿ*ÿ3'/','ÿÿÿÿÿ¡¢£ÿÿ¤¢ÿ¥¤¦§ÿ¨¤¢6--?ÿ
 ;!9 g -ÿ~0}-1
:3ÿg!;ÿf3;3ÿ3>!6!g 3 !ÿÿ3g3ÿ
;=;gÿ
3Aÿ~-}
16gl
l!3gÿgÿ!6;ggÿ gg!ÿ:ÿ;336-?9?-9?6'"ÿ--
-ÿ~-9".ÿ01"4ÿ0}}-ÿ 15$&ÿ1%'&$6ÿ©¤¤£ÿª¢«8uÿ6ijklmiÿoqomq6;3
=3¬gg~301ÿ-6ÿ0}-06ÿ.""0&%@+.'1*'1$%$#4'B%""%+"150}-0}1.'1*'1$+®&4®'4®
+"#$%&A"®1)+)&4+ÿ.""0+0%1,'(( 03®h;:>¯
6ll;3!6qjyvs&"%ÿ06ÿ'"ÿ*))6ÿ--0ÿh.))0ÿ%%6ÿ7xlÿ°voq±u{kÿ²ÿsmkÿ6ijklmiÿ
8niopoqrÿwuvÿtsnj{iÿzoplvqoiÿsiÿ3svpsvkÿ6nxuu{ÿomÿixlÿ9sv{ÿ²²³q6ÿ0ÿ;3|3 3ÿ
fg;
ÿ|!16ÿ1ÿ~0}--
?ÿ1%
2%1ÿ"ÿ+()'ÿ,%$)'ÿ/1'$5ÿ'+ÿ'00)('")&+ÿ'&$ÿ@%/+)"%+ÿ".'"ÿ'@ÿ".%)1ÿ#+%1+ÿ"ÿ
4%&%1'"%ÿ'&$ÿ+.'1%ÿ(&"%&"ÿ@)".ÿ%'(.ÿ".%1
@)""%16ÿ21ÿ%',0%6ÿ)+ÿb&@&ÿ21ÿ)"+ÿ.'+."'4ÿ(',0')4&+ÿ".'"ÿ/1)&4ÿ'""%&")&ÿ"ÿ'&ÿ
)++#%ÿ'&$ÿ,/))B%ÿ'14%ÿ41#0+ÿ2ÿ0%0%ÿ3ÿ.'+."'4)+ÿ'ÿ@1$ÿ1ÿ0.1'+%ÿ01%(%$%$ÿ/5ÿ".%ÿ
.'+.ÿ1ÿ0#&$ÿ+)4&ÿ~´ÿ".'"ÿ+()'ÿ,%$)'ÿ#+%1+ÿ('&ÿ#+%ÿ"ÿ)$%&")25ÿ,%++'4%+ÿ&ÿ+0%()2)(ÿ"0)(+ÿ
6ll3u±ÿ7uÿqlÿ3sqxisq6g6.""0++#001""@)""%1(,'1")(%+19}®#+)&4®.'+."'4+®
&®"@)""%1́ÿ.""0+0%1,'((µ;®1¬h ¯ÿ;'+."'4+ÿ@%1%ÿ(1%'"%$ÿ14'&)('5ÿ/5ÿ@)""%1ÿ#+%1+ÿ
'+ÿ'ÿ,%'&+ÿ"ÿ+%'1(.ÿ"@%%"+ÿ/'+%$ÿ&ÿ,%++'4%ÿ(&"%&"ÿ4k¶.%&ÿ+()'ÿ,%$)'ÿ#+%1+ÿ"@%%"ÿ
'&$ÿ1%"@%%"ÿ,%++'4%+ÿ@)".ÿ".%ÿ+',%ÿ.'+."'4+6ÿ".%+%ÿ.'+."'4+ÿ+"'1"ÿ"ÿ"1%&$ÿ'&$ÿ".%ÿ)++#%+ÿ".'"ÿ
".%+%ÿ,%++'4%+ÿ'1%ÿ(&&%("%$ÿ"ÿ/%(,%ÿ,1%ÿ*)+)/%ÿ"ÿ".%ÿ0#/)(ÿ4k¶ %4%ÿ'(")*)+"+ÿ
'1#&$ÿ".%ÿ(#&"15ÿ.'*%ÿ#+%$ÿ@)""%1ÿ"ÿ(,,#&)('"%ÿ'&$ÿ14'&)B%ÿ6ll·ÿl¶¶6¥¡¢ÿ̧¥¤¦§ÿ
¢ÿ¤¹£ºtvjqivsioumqÿ6yvlskÿ8nvuqqÿ 66 >> g! ~*ÿ-06ÿ0}-A6ÿ
Electronic copy available at: https://ssrn.com/abstract=2946470

01234

56789 6ÿ 69565ÿ 889ÿ 998

00

ÿÿ!"ÿ"ÿ#ÿ$!%ÿ&'ÿ()ÿ*+,-ÿ"%ÿ./,ÿ"ÿ
031ÿ'$ÿ#-"ÿÿ,2ÿ,ÿÿ!ÿ:-ÿ!ÿ#,ÿÿ'ÿÿ+ÿ
-,)34ÿ,ÿ5!#ÿÿ6718$9,)

ÿ
ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ
'#;<<))!<<=>,"=>?@A::1B2ÿC'#;<<#,!)<DEF>9&G4ÿH",=ÿ

'ÿ2"ÿ$ÿ,ÿ!!2=ÿ"ÿ,=I=ÿ',2='ÿ671JK!#2ÿ,ÿ
'ÿ23,-L)
K,ÿ9)ÿ9D-%ÿMNOPQQRÿMSÿOTSOUÿQVÿ9WXYSÿUQSOZSZ%[4G\)KG]9^J_ H0)ÿ
?%ÿ0122L%'#;<<)',!)!<,<0122<0<?<+1>,>=$,!>,<
C'#;<<#,!)<`9AD>9a4_4)ÿ]""%ÿ#,,ÿÿ$,ÿ'ÿ,"ÿ,ÿ2=ÿÿ!"ÿ
ÿ!!2ÿ',ÿ=ÿ"ÿ,=Iÿ',ÿ)ÿ5OObÿOcWc%a4d8ÿ([J_]9%Gd\J8`/]J_ÿ
0)1;/[d*JadGÿJ0ÿ/[dÿ*dJ*8dÿ]^(Gd4/dGÿ/[4_ÿ/[dÿ*dJ*8dÿ]_ÿ*JadG;49d9J]GH0120Lÿ
H',=ÿ'ÿ,ÿ+ÿÿ!"ÿÿ+!=ÿ"ÿ2##,=ÿ'ÿ#,ÿ'"ÿ4,ÿ
^#,=Leÿ*[]8]*ÿ_)[Ja4GFÿf9`g499]8ÿ9)[`^^4]_%Fd9JKG4Khi^0J`G/[ÿa4\dj;
F](]/48ÿ9dF]4ÿ4_Fÿ/[dÿ4G47ÿ^*G]_(H012?LÿH5#,=ÿ'ÿ,$ÿ"=ÿ$!ÿ"2,=ÿ
4,ÿ^#,=Leÿ*ÿ7,,kÿfÿ9=ÿ9I=,%ÿlQmÿ7RUMnTnMTÿUQSOZSOUZÿUOÿ7ZnTWÿ
6mnSSOUÿMToÿMNOPQQR%a4^[)*J^/HF)ÿ@%ÿ012?L%ÿ'#;<<)'=#)!<=<
!1->=<#<012?<20<1@<,=>2>+>+1>">,>>21,>#,<ÿC'#;<<
#,!)<9E(3>h08(pÿrstuvwuutxyÿz{|ÿ}~{}~ÿ~ÿtx~vtxyÿ|tzÿÿtxtxÿ}{~u{iuÿ
01ÿ#=Leÿnocr.z~ÿÿw}s~uÿ}{u~sÿ{xÿz~ÿ}y~ÿutxv~ÿtÿ|uÿv,"ÿ'$ÿ
=,,"ÿÿÿ1%111ÿ!!ÿ"ÿ$,ÿÿ!ÿ1eÿ"ÿ',ÿÿ'ÿÿ
uz~sÿ{~ÿÿt~u3ÿ~s{xÿnUONMSÿ9TMPOZÿNSnnZSÿOZÿOSmQURÿnTÿlQTWÿ
QTW%^[4Gd478dHJ)ÿ01%ÿ012@L%ÿ'#;<<)',)<=<+,'>>$>
!'>,1>>'=>1=ÿC'#;<<#,!)<hh?F>G7004ÿH"=ÿ'ÿ#,,ÿÿ
[=ÿD=ÿ,ÿ2=ÿ'ÿÿ!"ÿ#+,!ÿ0,'ÿÿ,ÿÿ#,>>}~~ÿ.~uzx~3ÿ
'ÿ!1ÿ=$,!ÿ2,$ÿ"++2ÿ2ÿÿÿ"#"ÿ+ÿ!ÿ"ÿ],ÿ
,1L)ÿ4"ÿ=$,!ÿ,ÿ,-=ÿÿ',ÿ'!ÿ-ÿ=ÿ,ÿ,=ÿÿÿ
ÿ!")ÿ5OObÿOcWc%ÿ^!ÿ4,2%ÿ6UROXÿ6UOMSOTZÿ6QÿQNRÿ5QNnMÿOonMÿQOUÿ
OOMZOoÿ8QNOTSZ%_)h)/]9d^H&)ÿ2B%ÿ012L%ÿ'#;<<)-!)!<012<12<2A<,"<
2,#<2,1->',>>1>>!">$,>,">"2!)'!ÿHÿ+ÿ'ÿ
nQÿ5SMSOÿMmÿQUTMÿr.wtuzÿ{tvtuÿz~~x~sÿ{ÿuzwÿs{|xÿ|t~ÿtxÿz~ÿv{wxÿ
2ÿ'ÿ>!"ÿ!#-ÿ1"ÿ'ÿ2ÿ+ÿÿ+>=ÿ##,ÿ'ÿ'"ÿ
,2"ÿ"2!ÿ2ÿÿ!,-ÿ#ÿ,"ÿÿ/2,1'ÿ]=ÿ4=-ÿ,21ÿ'ÿ
|~~ÿ~txyÿ{ÿtÿuÿxw3ÿxtÿxtyxÿnTMÿTSOTZnVnOZÿUMNRoQmTÿQTÿ
5QNnMÿOonMÿmnSÿUPZÿQTÿTZSMTSÿOZZMWnTW%(`4GF]4_ H42=)ÿA%ÿ012@L%ÿ
'#;<<)'=2,")!<,"<012@<2=<1A<'>+>>!">,1">2,>
,>!==ÿC'#;<<#,!)<8[?9>@9?[pÿr.ztxÿzuÿtuuw~sÿ{wyzÿx~|ÿw~uÿ{ÿ
!ÿÿ!==ÿ,$ÿ2'ÿÿaK'%ÿ5#"=ÿÿ,ÿ,1"ÿ'ÿ
zuÿ~sÿw~sÿtv{{yuÿxsÿ|~ut~uÿtxÿ|zÿtÿv~sÿÿtsÿ{ÿ}{{~ÿw~ÿ~~s{ÿ
{ÿu}~~vzi3ÿ¡~tuuÿ¢~zsÿ£XÿUOÿ6mnSSOUÿMToÿMNOPQQRÿ5SnÿQNROoÿnTÿUMT¤%48
&4gddG4ÿ49dG]K4;J*]_]J_H4#,)ÿ2:%ÿ012@L%ÿ'#;<<!,)¥I,)!<#<012@<@<,>
,>,2',,'#)'!ÿC'#;<<#,!)<8GB0>7/g@4r.¦tvtÿvv~uuÿ{ÿ
ÿ,1ÿ2'ÿÿ/,ÿ"ÿ01ÿÿ"§ $=ÿ],ÿ2ÿÿ=-ÿ
ÿ'ÿ)ÿ],ÿÿ+"ÿ-ÿÿÿ'!ÿ-ÿ=-ÿ""=ÿ$,2ÿ
}t~ÿx~|{uÿ{ÿ}uuÿz~ÿu~iuÿ̈x~x~ÿt~txyÿuu~ÿ©vv{stxyÿ{ÿ̈xiuÿ¡txtuÿ
+ÿ^%ÿB1ÿ#,ÿ+ÿ],ÿ2$,-ÿ2"ÿ2ÿ\,ÿ"ÿaK'%ÿ"ÿÿÿ
2,$-)))+ÿ0%?11ÿ##%ÿ3ÿ#,ÿ,#,"ÿ2=ÿ01ÿ,=2,-%ÿ"ÿ?Aÿ#,ÿ
utsÿz:~ÿwu~sÿª{{y~«3
Fÿ9K%ÿ6OÿMNRÿnOZÿMSSOUÿQOOTSÿZÿQZSÿ¬nZnPOÿQTÿ6mnSSOUcÿSZÿ6UOÿ
lQOÿZÿ9ZOmOUO%_4/]J_ H4#,)ÿ2:%ÿ012BL%'#;<<)')!<,<1>$>
!,>>,>>,>>>">',<ÿC'#;<<#,!)<&?\K>BA(D4r.{siuÿvt>
Electronic copy available at: https://ssrn.com/abstract=2946470

001

2342ÿ67879ÿ8 ÿ2 8

ÿ0

ÿÿ!"""#$ÿ%#&ÿ#'()!*ÿÿ")*ÿ!$ÿ+),ÿ0-./.-ÿÿ0ÿ
1!!$ÿÿ2#,3$ÿ4#!$5ÿ#$ÿ)$#"*ÿ!'#$ÿ"!'#$ÿ$#5 !'!#ÿ
#6#5ÿ#ÿ&7'!#ÿ78'&ÿ*!'ÿÿ0ÿ9#!$#ÿ:"&!'ÿ;1&ÿ!#$'ÿ
#$*ÿ0ÿ!$*5ÿ<#!&&ÿ=)&5ÿ#ÿ'"")$!,ÿ#$!6ÿ%1!$ÿ$ÿ7!&$ÿ
"5ÿ#$ÿ%!0ÿ>7#ÿ2".!5.ÿ#$ÿ#'!3!&ÿÿ!""!#$ÿ!0&5ÿ*37*ÿ0ÿ
0#&0#ÿ?@A#'1B!3&4#C #6#ÿD7#!$*ÿ0ÿ7)7&ÿÿ0ÿ&'!#ÿ
"*!#ÿ'#"7#!$ÿ#&5ÿ?ÿ'#ÿÿ#'!$.2
ÿ"#1ÿ&)ÿ%ÿ#ÿ'#!$ÿ#ÿ%*ÿ
0
%0ÿE#'1ÿ!3&ÿ#')#,ÿ*ÿ"#C F0ÿ#&ÿ&#*5ÿ?;ÿ)$*&#$*ÿ
#$!6!$ÿ$ÿÿ0#77$ÿ$!$ÿE)ÿÿEÿE)!ÿ0)0ÿ#'GG#'ÿ'$$'!$&ÿ
#$*ÿ#!$&0!7&ÿ%0ÿ%ÿE)!*ÿ0ÿ)&ÿ$'&&#,ÿÿ"3ÿ#&ÿ#ÿ''!3ÿ#$*ÿ
D'!&ÿ)ÿ''!3ÿ7%ÿ!$ÿ*ÿÿ%!$ÿ'0#$&ÿ!$ÿ)ÿ!3&C./H5ÿ&.I'!#ÿ
"*!#ÿ0#&ÿ07*ÿ0!&ÿÿE,ÿ#'!!#!$ÿ0&ÿ#'GG#'ÿ'$$'!$&

ÿ
ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ
8)&!'ÿ"3"$ÿ*"#$*&ÿ#$ÿ$*ÿÿ0ÿ*!&77!$#ÿ1!!$ÿÿE#'1ÿ77ÿE,ÿ#%G

$'"$ÿ!'!#&ÿ#$*ÿ3!!#$&5ÿ#$*ÿ&1&ÿÿÿ)ÿ%0!ÿ&)7"#',ÿ%03ÿ!ÿ!3&ÿ
F'!#ÿ"*!#ÿ0#&ÿ#%*ÿ!&ÿ""E&ÿÿ&0#ÿ*')"$#,ÿ3!*$'ÿÿ7!'ÿ#E)&5ÿ&7#*ÿ
#'!3!&ÿ"&&#&5ÿ#$*ÿÿ#ÿ''!3ÿ"#$!$ÿ)ÿÿ0#$*!$ÿ$%&ÿÿ'#!$ÿ1,ÿ
""$&5JKLMMNOÿLQÿRSOMLTUVSOÿWSXÿONYVNTMNZÿSQZÿONLQY[OTNZÿMWNÿR[KNOÿ[YÿMWLXÿ\[]N\NQM^C_^ÿ
9ÿ0#ÿ2%!ÿ!&ÿ8)&ÿ$ÿ5ÿ)ÿÿ"#$,5ÿ0#ÿ#'!3!&&ÿ'#$ÿ"7,ÿÿ'"")$!'#ÿ
%!0ÿ0&ÿA!8#$ÿF70$ÿD7#!$&ÿ
`Yÿa[UbONÿSÿTL]LVÿOLcWMXÿSTML]LXMÿLQÿdefgÿSQZ,)ÿ$*ÿÿÿ&"ÿ$%&ÿ)5ÿ,)ÿ!&ÿ
"3ÿ!&ÿÿ'0&ÿ#ÿ7#"ÿhÿ,)ÿ%#$ÿÿ7&ÿ#ÿ3!*ÿÿ#ÿ7&ÿÿ#ÿ3!$ÿ#&5ÿ
,)ÿ7)ÿ!ÿ)7ÿ$ÿ!$5ÿh$&##"5ÿÿ<!&'7ÿhÿ,)ÿ%#$ÿÿ#3!*ÿ&ÿÿ&$7!$ÿ
#)0!!&ÿ#$*ÿ,)ÿ$*ÿÿ'*!$#ÿ&"ÿ1!$*ÿÿ#'!$5ÿ,)ÿ"!0ÿ'0#ÿ7!3#,ÿ
%!0ÿ0ÿ#'!3!&&ÿ$ÿ)74ÿhÿ,)ÿ%#$ÿÿ#7!*,ÿ"E!!6ÿ#ÿE)$'0ÿÿ77ÿ,)ÿ
iQ[KÿSQZÿa[UÿZ[QbMÿKSQMÿMWNÿKW[VNÿK[OVZÿTVUNZÿLQjÿa[UÿUXNÿklkÿ[OÿmWSMXnRR^ÿ̀Yÿa[Uÿ
%#$ÿÿ"E!!6ÿ#ÿ$ÿÿ77ÿ,)ÿ"!0ÿ$ÿ1$%ÿ#$*ÿ,)ÿ*ÿ%#$ÿ0ÿ%0ÿ%*ÿ
ÿ#1ÿ#E)ÿ!ÿ2%!

A!8#$ÿF70$5ÿ3opÿ6oqrstÿuvwrsÿ3vtxyÿztsq{ÿr|vyÿus}}v~ÿr}ÿ}vÿopv~5;h:593ÿ
0-.5ÿ07%%%%!*'"0-..-0%GE#'1G!3&G"#G)&&G&'!#G"*!#GG!0G0G
7%.-ÿ07&7"#''FIG10ÿ$*ÿ0&ÿ&ÿ'$!$)ÿÿ33
B!6ÿ3#6ÿÿ=##ÿA)'1,5ÿrv~sÿ4yÿ8qr}}vwÿrÿ7~s|oÿus~}rÿrttr5
9H2h4F +),ÿ./5ÿ0-./5ÿ07%%%$,!"&'"0-./-.I)&G6!"""#$G
3*!.'.G#,3$G"#!$0"ÿ$ÿ!ÿ%!0ÿ2roÿ6}s}vÿspÿo~st
6vv!6#E0ÿ:#,5ÿ@ztsq{r|vyus}}v~ÿ7vÿzr~}ÿoÿsÿvpÿr|rtÿr}yÿuo|vv}5
:h9+),ÿ.5ÿ0-.5ÿ07&%%%0)#*!#$'"%*0-.8).E#'1!3&"#
GE!0G'!3!G!0&G"3"$ÿ07&7"#''I<;G2/ÿ+&&!'#ÿ),$$5ÿuvv}ÿ}vÿosÿ
oÿorvwÿztsq{r|vyus}}v~5F2>:H4#ÿI5ÿ0-.5ÿ07%%%)&#*#,'"&,
'00.-0.-/-I#!'!#G#6#GE#'1G!3&G"#0I/I./07&7"#'':/0G=22=
,5ÿyx~s$ÿ..
./:#
)
,$$5ÿyx~s$ÿ..
.I:#,
5ÿyx~sQ[MNÿffÿ?JWNÿQNKÿ\[]N\NQMÿLXÿR[KNOYUVÿaNMÿZLYYUXNjÿVLQiNZÿQ[Mÿaÿ
70,&!'#ÿ'&$&&ÿÿ3$ÿ$'&&#!,ÿE,ÿ7!!'#ÿ'$&$&)&5ÿE)ÿE,ÿ0ÿ"E!!&!$ÿ'ÿÿ
&'!#ÿ"*!#ÿÿ0#&0#ÿ$ÿ2%!ÿ'#$ÿ!$1ÿ0ÿ*!&7##ÿ#&ÿ)$#"*ÿE#'1ÿ"$ÿ&0ÿ
*%$ÿE,ÿ%0!ÿ7!'ÿ!$ÿ#ÿ%#,ÿ0#ÿ#$&'$*&ÿ#70!'#ÿE)$*#!&ÿ#$*ÿ!"ÿ6$&ÿÿ
&0#*ÿ7&ÿ$ÿ#'E1ÿ'#$ÿ#$!&ÿ#ÿ7&ÿ!$ÿ#ÿ"#ÿÿ"!$)&ÿ:')"$#,ÿ70&ÿ
#$*ÿ3!*&ÿ'#$ÿEÿ*!&!E)*ÿ$ÿ2)"Eÿ7#&ÿ#$*ÿ<!&'7ÿ*&5ÿ0)0ÿh$&##"&ÿ#$*ÿ
LQNX^ÿ[KNOÿVLNXÿLQÿSÿXLQcVNÿL\ScN^ÿON]L[UXVaÿUQXNNQÿN]NQMXÿNT[\NÿUQLcQ[OSVN^C_^
Electronic copy available at: https://ssrn.com/abstract=2946470

01234

56789 6ÿ 69565ÿ 889ÿ 998

00

ÿ!"#$%& 'ÿ(##)ÿ*++,##*ÿ-#.ÿ #$#%%ÿ
'*,)ÿ.ÿ*,'ÿ./#0ÿ*ÿ+*1##2ÿÿ-ÿ- $ÿ*(ÿ#*3-#)ÿ#$#%+ÿ
'*,)ÿ.ÿ/*#ÿ!##0%ÿ*(ÿ&#.ÿ'*-ÿ4'#ÿ5 ''ÿ)ÿ+ ÿ*.'%627
8'*%*'%ÿÿ*$'ÿ.ÿ*,'ÿ.$ÿ*)ÿ-#.ÿ.ÿ*.'ÿ1ÿ/*%#0ÿ)ÿ
%'.#0ÿ(*'ÿ.#%ÿ.%.06ÿ9+%ÿ: *'ÿ*1%'$)ÿ.ÿ;<4!ÿ"#$%ÿ& '=
+ ÿ1ÿ.ÿ+*%ÿ/*ÿ%*0ÿ%#ÿ;!ÿ8*-'=-.#.ÿ>- +ÿ:,'ÿ
?(*'+'ÿ@*!ÿA '2+#
.Bÿ#'*),)ÿ*ÿÿ'*-)ÿ*(ÿ#$#ÿ'#0.%ÿ#$#%%ÿ
C
+*%ÿ(#(ÿ'%ÿ0*6
:.ÿ!"#$%& 'ÿ+*$+ÿ.%ÿ.)ÿ'3-*')ÿ#(,6ÿD*'ÿ
E+/ÿ#ÿ.ÿ('+ .ÿ*(ÿ.#0.ÿ/,1##2)ÿ).%ÿ*(ÿ-*ÿF('#ÿF+'#%ÿ
ÿ.ÿ.)%ÿ*(ÿ/*#ÿ*((#'%G&#.ÿ'*-ÿ)ÿD'))#ÿ5'G#ÿ.%ÿ
/'%%,')ÿ.ÿH/'+ÿ*(ÿ9,%#ÿ*ÿ#$%#0ÿ.ÿ/*##0ÿ/'#%ÿ*(ÿ
D'0,%*ÿ&#%%*,'#ÿ)ÿ #+*'ÿ& ')62Iÿ.%ÿ/,%.)ÿ%%ÿ*ÿ'+*$ÿ
.ÿA*()'ÿ(203ÿ)ÿ*.'ÿA*()'ÿ%+1*%ÿ('*+ÿ0*$'+ÿ1,#)#0%ÿ
)ÿ/,1#ÿ%/%6 Iÿ.%ÿ(2*K')ÿ/*###%ÿ*ÿ))'%%ÿ#%%,%ÿ*(ÿ'#ÿJ,%#ÿ
)ÿ'#+#ÿJ,%#ÿ'(*'+6
:.ÿ+*$+ÿ.%ÿ%*ÿ#(,)ÿ%,)ÿ#$#%+ÿ(*'ÿ'#ÿJ,%#ÿ*ÿ
,#$'%#ÿ+/,%%6ÿD*'ÿE+/ÿ#ÿ0127ÿL '$')ÿM#$'%#ÿ%,)%ÿ
+*1##2)ÿ.'*,0.ÿ!"#$%&01'ÿ )ÿ*'0#2)ÿ+ '.%ÿ/ÿ
)#%,%%#*%ÿ.3#%ÿ)ÿ)#3#%6 H,'#0ÿ.ÿ%+ÿ#+ÿ*ÿ.ÿ*//*%#ÿ
*%ÿÿ.ÿM#$'%#ÿ*(ÿA #(*'#ÿ'!ÿ%,)%ÿ)ÿ*++,#ÿ

ÿÿÿÿÿÿÿ2ÿ7ÿÿ9ÿ*ÿÿÿÿÿÿ.ÿÿÿÿÿÿAÿÿÿÿ/ÿÿÿ.ÿÿÿ'ÿÿÿÿNO
ÿÿÿPÿÿQÿ
ÿÿÿSÿOÿÿTÿUÿÿVÿPÿÿWÿÿÿXT
ÿÿÿÿOÿYÿZÿWÿÿÿYÿPÿÿÿ[ÿ\]
ÿÿÿTÿÿ^ÿ_ÿÿÿ̀Z
ÿÿÿVÿaÿÿbÿÿÿXT
ÿÿÿÿYÿYÿaÿOÿcÿdÿÿeÿÿÿF@ÿÿÿLÿÿ6ÿ8ÿÿf@ÿÿÿ:ÿÿ?ÿDÿÿÿ1ÿÿ6ÿÿ

0ÿ0127Bÿ./ghh---6- %.#0*/*%6*+h1*0%h/*%3/'#%h-/h0127h10h0h('*+3'$*3
+ '#23C*31!3#$%3+ 'hÿ<./%ghh/'+ 6hijkk3H49446
5,ÿlmnop*ÿ226
25qq@,%.ÿA,#ÿqormlstÿsuuvwlÿwsÿ8xÿqysoulÿAzzÿ?& '6ÿ23ÿ012CBÿ
./ghh---66*+h012Ch1{h23h,%h('0,%*3J,%#3)/'+30'+3(#)h#)E6.+ÿ
<./%ghh/'+ 6h"L533LA84|ÿ9*.ÿ}'.*$!ÿxmlwv~qÿ8qnpowuqtwÿnqtlÿtqlwvrpwvstÿvtwsÿ
pwvusoqÿ8qpwÿAzzÿ?F/'6ÿ02ÿ0127Bÿ./ghh---66*+h0127h1ih02h/*##%hJ,%#3
)/'23+31#+*'3).hÿ<./%ghh/'+ 6h8C0j3Lzj46
5qq5'0ÿ*.*ÿÿ4+ ,ÿ5'#1'0ÿsuptÿvu lÿ sqÿ qusqlÿ
styqqopwqÿprÿAzzÿ?9,ÿ0ÿ0127Bÿ./ghh---66*+h0127h1Ch0h/*##%h%*,.3
'*#3*()'3(0hÿ<./%ghh/'+ 6hM&M3ÿÿÿdÿ
#$#%+ÿ*ÿ'+*$ÿ.ÿA*()'ÿ(0ÿ('*+ÿ.ÿ@*,.ÿA '*#ÿ/#*B|ÿA +/1ÿ
*1'%*ÿÿ6ÿplÿ6sÿ8osnÿstyqqopwqÿ9u qulÿ5noqpÿpwvstvqz66:I&4@?9,ÿ
0{ÿ0127Bÿ./ghh---6#+%6*+h0127h1Ch0ih,%h%*,.3'*#3#!!#3.3*()'3
(06.+ÿ?*ÿ(#ÿ-#.ÿvsÿ5wpwqÿpÿxsmotpBÿ?)#%,%%#0ÿ.ÿ#'%#*ÿ*(ÿ
2!K"#$%& 'ÿ)ÿ.ÿ((*'%ÿ*ÿ'+*$ÿ.ÿA*()'ÿ(0B6ÿ
@'ÿ@#)'ÿÿ& *'ÿ@#+*ÿ6qÿvlqÿsyÿp~ÿvqlÿpwwqo¡ÿ6o¢vtrÿ6sÿoqpÿwqÿ
¢~qÿsyÿ£vsqt~qÿptÿ5vqt~qÿAzzÿ?H6ÿ03ÿ0127Bÿ./ghh---66*+h0127h20h03h,%h
1!031#$%3+ '3$*,#*hÿ<./%ghh/'+ 6h3:@¤33:>C46
z#ÿ",*ÿ¥p~vqlupwwqoLF}6AI&@fzgDID:44zÿ&IzM:4@ÿ&F56?D16ÿ20ÿ
0127Bÿ./ghh---6.'#+%*6*+h'#h0127h0h20h%',#31!3#$%3+ 'hÿ<./%ghh/'+ 6
h7z@3k&eC4|ÿlqqÿplsA.'#%#ÿ822%ÿywqoÿqormlstÿwqÿvnnqlÿ~osllÿ¦popo
LF}6"6:fHF ?& '6ÿ7ÿ0127Bÿ./ghh*)6-6.'$')6),h('0,%*3'#//%3'*%%3.'$')hÿ
<./%ghh/'+ 6h7Fk538>kj46
Electronic copy available at: https://ssrn.com/abstract=2946470

001

2342ÿ67879ÿ8 ÿ2 8

ÿ0

ÿ0.ÿÿ!""ÿ#$%"ÿ&$ÿÿ!"ÿ'ÿ"ÿ()&*+$,-""00ÿ
,%" /$$ÿ!""ÿÿ%ÿ&#ÿ&!0ÿÿ,ÿ"ÿ&0%"1
/&$ÿ$ÿÿÿ$"ÿ0&ÿ$ÿ'ÿ&#ÿ"0%"ÿ"ÿ,$&ÿ"$ÿ
!$%$%ÿ%ÿ%##ÿ$%ÿ&!0ÿ!""ÿ)0"ÿ2"ÿ$#"ÿÿ"0%"ÿ,ÿ"ÿ
%##ÿ$%ÿ&!0ÿ&"$,$3ÿ42ÿ0ÿ&#ÿ%ÿ0%$,$"$ÿ%&ÿ"ÿ
0"$!ÿ$%""ÿ"ÿ"*ÿ2%ÿ"0%"ÿ%##ÿ$%ÿ!""3ÿ5"0#ÿ"ÿ
$0""$%#ÿ6!ÿ7ÿ&ÿ'ÿ"$ÿ5"$&ÿ&%"ÿ%ÿ&$ÿ80"$&9ÿ1ÿ
!!ÿ"0%"ÿ&$&ÿ'ÿ!"&"$%ÿ20ÿ!!1ÿ"ÿ"ÿ'ÿ'ÿ
&"$,$ÿÿ2
7%ÿ"$ÿ5"$&9ÿ,$%#ÿ21ÿ'ÿ"ÿ:$"ÿ5%%"ÿ!$%&$!ÿ""ÿ
20ÿ!!1ÿ%1ÿ"ÿ!0$&ÿ$%"$"0"$%9ÿ7ÿ6!ÿ&%"&"0ÿ"0%"ÿ&$&ÿ
'ÿÿÿÿ!"&"$%ÿ'ÿ"0%"ÿ"ÿ%##ÿ$%ÿ"$ÿ!""ÿ&"$,$"$ÿ
"ÿ"ÿ!0$&ÿ%ÿ!$,"ÿ0%$,$"$ÿ-"ÿ$!"%"19ÿ7ÿ#0ÿ""ÿ$#ÿ
0&"$%ÿ$%"$"0"$%ÿ0ÿ&$'1ÿÿ%&$%#ÿ""ÿ$%"ÿ'ÿ!&ÿ!$&$ÿ
""ÿ"*ÿ$%"ÿ&&0%"ÿ"$ÿ';&%&!"0$<ÿÿ"ÿ"0%"='ÿ
"ÿ%ÿ%ÿÿ!"$&$!"ÿ$%ÿ"&$%#ÿ"ÿ"0#ÿ"$ÿ2%ÿ%$%#;
%#ÿ"ÿ&!"$%#ÿ$%""ÿ
>$ÿ5"$&ÿ!&ÿ$%ÿ'0ÿ!"ÿ?"ÿ77ÿ%1<ÿ"ÿ$"$&ÿ&%"6"ÿ'ÿ
&$ÿ6&0$%ÿ$%ÿ5$&%ÿ$#ÿ0&"$%ÿ%ÿ&%%&"ÿ$"ÿ"ÿ%ÿ''"ÿ
"ÿ!"ÿ&$ÿ80"$&ÿ"ÿ$0""ÿÿ&%"$%00ÿ'ÿ"0%"ÿ!$%#ÿ'ÿ"$ÿ
"1!ÿ'ÿ&%#ÿ?"ÿ777ÿ0"$%ÿ"ÿ$%@0&$ÿ'ÿ"0%"ÿ&$&ÿ'ÿ
ÿ"$&0"ÿ1ÿ&0"ÿ '$%$%#ÿ"$ÿ'ÿ$%ÿ"$%ÿ"ÿ"ÿ:$"ÿ
5%%"ÿ?"ÿ7ÿ!!ÿÿ%2ÿ&%$ÿÿ%ÿ&%"&"ÿ2ÿ""ÿ
20ÿ$%&!"ÿ8ÿ$#ÿ0&"$%ÿ!$&1ÿ""%"ÿ%ÿ"0%"ÿ
&$&ÿ'ÿ""ÿ&%&!"0$<ÿ"$ÿ'ÿ"0#ÿÿ%$%#ÿ!$%&$!ÿ
ÿ#1ÿ$%$%#ÿ$#"$%ÿ"2%ÿ0%$,$"$ÿ%ÿ"$ÿ"0%"ÿ:$%19ÿ
?"ÿÿ6!ÿ2ÿ1ÿ!!ÿ"0%"ÿ&$&ÿ'ÿ20ÿ%&ÿ"ÿ
"%$%ÿ"2%ÿ'ÿ!&ÿ%ÿ"0%"ÿ %ÿ'ÿ&$ÿ80"$&ÿ1ÿ
!1$%#ÿÿ""ÿ""ÿ"*ÿ"ÿA"ÿ*"!&ÿ'ÿ$B%ÿ"0%"ÿ'ÿ
"ÿ%ÿ$%"ÿ&&0%"ÿ-1ÿ"$ÿ$ÿ""ÿ&#ÿ%ÿ0%$,$"$ÿ0ÿ,ÿ
21'ÿ"ÿ@0"$%9ÿA2ÿÿ2ÿ"!ÿ0ÿ"0%"ÿ&"$,$"9B%ÿ""ÿ*$%#9ÿ
A2"ÿÿ"0%"ÿ%$%#ÿ'ÿ"$ÿ&"$,$ÿ%ÿ2"9ÿ$%ÿ"0%9ÿ&%ÿ0ÿ
$%"$"0"$%ÿ%ÿ'ÿ$"3B

ÿÿÿÿÿÿÿ0ÿ.ÿÿC
ÿÿÿÿÿÿ%ÿÿ&ÿ1ÿÿÿÿ?ÿÿÿÿÿÿÿÿ9
ÿÿÿÿÿÿDE
ÿÿÿFÿGÿHÿÿIÿGÿHÿEÿIÿÿÿÿJ
ÿÿÿÿKÿKLÿÿÿÿÿMNÿÿÿÿÿOH
ÿÿÿEÿPÿÿHÿKÿHÿLÿÿÿÿÿ7ÿFÿÿÿÿÿ6ÿQÿÿFÿRÿ
ÿÿÿÿ6ÿÿFÿKÿMÿSÿÿJÿEÿMÿGÿLÿÿÿÿRM
ÿÿÿGÿQÿÿÿÿOK
ÿÿÿJÿÿTÿPÿÿÿ

6GUSHNGIÿ8TEFIIÿGQHÿJGMFN9)VWXV+VY/7CVZ[,ÿ.9ÿ0\.]^9ÿ""!__222*1$&_
0\.]_.._._!""`1`$%`*1`$%`$$"1`2$"`&*`"0%"`&`"`%"$%_
""!0_0_!&&_+abc`d-ae
5%%ÿ4"&$ÿfÿdÿ)$#9ÿJTMJKÿgMITEMhMNJGMFNÿDEFGHIGIÿ4iNMGHÿJGÿ
jFKKHiHIÿ8TEFIIÿGQHÿk6k9[Y>7-V/Z[,ÿ..9ÿ0\.]^9ÿ""!__222%1"$&_0\.]_.._.0_
0_&$`$&$$%"$%`!""$̀#%$"`"`&#`&`"0̀"Z%ÿ'$ÿ2$"ÿ2QMFÿ6GJGHÿ
JRÿFUENJK^
Electronic copy available at: https://ssrn.com/abstract=2946470

01234

56789 6ÿ 69565ÿ 889ÿ 998
00
ÿ ÿ!"ÿ#ÿ ÿ" $!ÿ!ÿ%!ÿ
 &ÿ%'$

(ÿ)*+,ÿ-,.-,ÿ(/ÿ0(.1,)2(3*34ÿ-156,.1ÿ*01787-)ÿ/(3ÿ3*07*9ÿ,:5714ÿ*.6ÿ
7.095-7(.;ÿ71ÿ-<(596ÿ=,ÿ87,>,6ÿ7.ÿ*ÿ<7-1(370*9ÿ0(.1,?1ÿ7.ÿ><70<ÿ3*07*9ÿ)7.(3717,-ÿ
>,3,ÿ0,A?0956,6ÿ/3()ÿ,:5*9ÿ,650*17(.*9ÿ(22(315.717,-ÿ1<3(5@<ÿ-1*1,ÿ-,@3,@*17(.ÿ
9*>- <,-,ÿ9*>-ÿ>,3,ÿ52<,96ÿ07O.ÿBCDDEÿFGÿCHIJDKL*-ÿ0(.-171517(.*9ÿ5.6,3ÿ
1<,ÿ,2*3*1,MN51M:5*9ÿ6(0137.,
ÿ.5)=,3ÿ(/ÿ0<*99,.@,-ÿ1(ÿ1<,ÿ,?095-7(.ÿ(/ÿ3*07*9ÿ)7.(3717,-ÿ7.ÿ<7@<,3ÿ
,650*17(.;ÿ=3(5@<1ÿ=4ÿ-156,.1-ÿ-,,+7.@ÿ,650*17(.*9ÿ,:5714ÿ*.6ÿ7.095-7(.;ÿ-1*31,6ÿ
@*7.7.@ÿ13*017(.ÿ7.1<,ÿ2A1-ÿ1(ÿ2P1-Q1<,ÿ/*01-ÿ(/ÿ1<,-,ÿ0*-,-ÿ7909P5-13*1,ÿ1<,ÿ
6,@3,,ÿ(/ÿ<7-1(370*9ÿ3*07*9ÿ,?095-7(.ÿ7.ÿ),370*.ÿ<7@<,3ÿ,650*17(. R<79,ÿ*99ÿ
(/ÿ1<,-,ÿ0*-,-ÿ(0053ÿ(//ÿ0*)25-ÿ=,0*5-,ÿ,?0956,6ÿ-156,.1-ÿ>,3,ÿ/7@<17.@ÿ/(3ÿ
7.095-7(.;ÿ1<,4ÿ.(.,1<,9,--ÿ7995-13*1,ÿ1<*1ÿ)50<ÿ0*.ÿ=,ÿ9,*3.,6ÿ*=(51ÿ23,--7.@ÿ
-(07,1*9ÿ7--5,-ÿ=4ÿ-156,.1-ÿ/7@<17.@ÿ1<,ÿ-1*15-ÿ:5(ÿ#(3ÿ,?*)29,;ÿ7.ÿSDDKJHSÿCTÿ
HCBGÿUVSLCDÿFGÿVLVWV;ÿ/370*.ÿ),370*.ÿ*22970*.1ÿ9(46ÿ&*7.,-ÿ>*-ÿ3,/5-,6ÿ
*6)7--7(.ÿ1(ÿ1<,0ÿ$.
78,3-714ÿ(/ÿ%7--(537ÿ *>ÿ0<((9ÿ=,0*5-,ÿ(/ÿ-1*1,ÿ
-,@3,@*17(.ÿ9*>-XR<,.ÿ<,ÿ*2297,6ÿ1(ÿ1<,ÿ9*>ÿ-0<((9;ÿ<,ÿ>*-ÿ3,Y,01,6ÿ=*-,6ÿ
(.ÿ<7-ÿ3*0,ÿ*.6ÿ3,/,33,6ÿ1(ÿ*ÿ/5.67.@ÿ23(@3*)ÿ1<*1ÿ,.*=9,6ÿ/370*.ÿ),370*.ÿ

ÿÿÿÿÿÿÿ0ÿAÿÿ5ÿÿCÿCÿÿZÿÿCÿÿGÿIÿGÿ;ÿÿÿ'ÿÿ9,ÿÿ-ÿ-ÿ4ÿÿÿÿ8ÿÿÿÿ#ÿÿ,ÿ3ÿÿ@ÿ5ÿÿ-ÿ(ÿÿ.ÿ;ÿÿÿ2ÿÿXÿAÿÿÿÿ$
ÿÿÿÿÿÿÿPÿÿAÿÿ[ÿÿÿ\ÿ2ÿÿ3ÿÿÿXÿÿ]ÿÿÿ\ÿ5ÿ2ÿÿ<ÿÿ(ÿ9ÿ6ÿÿ7.ÿÿ@ÿÿÿÿÿ,ÿÿ2ÿ*ÿÿ3ÿ*ÿ1ÿ,ÿÿMÿN5
ÿÿÿ1ÿMÿ:
ÿÿÿÿ5ÿ*ÿÿ9ÿÿ

9*>ÿ7.ÿ(57-7*.*ÿ3*793(*6ÿ0*3ÿ-,@3,@*17(.ÿ9*>];ÿKFCHHJBCWÿ^EN3(>.ÿ8ÿN6ÿ(/ÿ650;ÿAO[ÿ$ÿ
O3Aÿ\2PO]_ÿ5)ÿ8ÿ70,;ÿ0[Pÿ$ÿ[3;ÿ3[ÿ\20[]ÿ\*22947.@ÿBCDDE1(ÿ52<(96ÿ1<,ÿ,?095-7(.ÿ
(/ÿ<7.,-,ÿ),370*.ÿ0<7963,.ÿ/3()ÿ*.ÿ,9,),.1*34ÿ-0<((9ÿ6,-7@.*1,6ÿ/(3ÿ><71,-ÿ=*-,6ÿ(.ÿ*ÿ
%7--7--7227ÿ-,@3,@*17(.ÿ9*>]_ÿDCCÿVBDK`ÿa $&;%' ÿb$cdÿ#ÿ
e f ÿgGe 8ÿÿ9876 ÿ!`N aÿ%h$&& ÿ#ÿi$ d03ÿ\2[P]ÿ
jklmnopÿrstÿmnutÿvowvwrtorxyÿtoznu{t|ÿwt{rvnowÿnzÿrstÿ}x~{ÿ{n|twÿ~wÿrstÿunsv}vrvnoÿ
*@*7.-1ÿ1,*0<7.@ÿ*ÿ-9*8,ÿ1(ÿ3,*6ÿ(3ÿ>371,ÿ(3ÿ@787.@ÿ<7)ÿ(3ÿ<,3ÿ2*)2<9,1-;ÿ.(1ÿ,?09567.@ÿ1<,ÿ
N7=9,ÿ(3ÿ3,97@7(5-ÿ13*01-ÿ(ÿ*223,<,.-78,ÿ>,3,ÿ),)=,3-ÿ(/ÿ1<,ÿ-9*8(03*04ÿ*=(51ÿ1<,ÿ@3,*1ÿ
)7-0<7,/ÿ1<*1ÿ971,3*04ÿ)7@<1ÿ-173ÿ1<*1ÿ7.ÿ)*.4ÿ-1*1,-ÿ71ÿ>*-ÿ799,@*9ÿ1(ÿ1,*0<ÿ/3,,ÿ*-ÿ>,99ÿ*-ÿ
towx~t|ÿtpuntwÿlo|ÿwx~tÿw{snnxwÿnzÿ{nuwtÿtutÿoonoÿnrtÿrs~rÿt|{~rvno~xÿ
,?095-7(.ÿ>*-ÿ.(1ÿ1<,ÿ(.94ÿ1((9ÿ(/ÿ3*07*9ÿ(223,--7(.ÿ#(3ÿ!*178,ÿ),370*.ÿ2,(29,-;ÿ-0<((9-ÿ
<*8,ÿ<7-1(370*994ÿ=,,.ÿ5-,6ÿ*-ÿ*ÿ><71,ÿ-523,)*07-1ÿ1((9ÿ1(ÿ,3*670*1,ÿ7.67@,.(5-ÿ059153,-ÿ5CC
``ÿR ÿ`%;`$!ÿ#ÿ"!!c%!ÿ!`!ÿ!`ÿÿ
N`!& ÿ"'!;23[P203;*1ÿAAXÿjÿjkoÿrstÿzvo~xÿ~o~xywvwÿrstÿ
=(*367.@ÿ-0<((9ÿ-1(34ÿ0(.-17151,-ÿ4,1ÿ*.(1<,3ÿ6,29(3*=9,ÿ,27-(6,ÿ7.ÿ1<,ÿ9(.@ÿ*.6ÿ13*@70ÿ<7-1(34ÿ
(/ÿ.67*.M><71,ÿ3,9*17(.-ÿ#(3ÿ137=*9ÿ,96,3-ÿ><(ÿ<*6ÿ>71.,--,6ÿ1<,ÿ0*1*-13(2<70ÿ6,8,9(2),.1-ÿ
(/ÿ1<,ÿ.7.,1,,.1<ÿ0,.1534Q1<,ÿ=9((64ÿ>*3/*3,;ÿ1<,ÿ.,*3M,?17.017(.ÿ(/ÿ1<,ÿ=7-(.;ÿ1<,ÿ-0(53@,ÿ
(/ÿ67-,*-,ÿ*.6ÿ-1*38*17(.;ÿ1<,ÿ-<37.+7.@ÿ(/ÿ1<,ÿ137=*9ÿ9*.6ÿ=*-,;ÿ1<,ÿ7.67@.717,-ÿ(/ÿ3,-,38*17(.ÿ
97/,;ÿ1<,ÿ7.8*-7(.ÿ(/ÿ)7--7(.*37,-ÿ*.6ÿ><71,ÿ-,119,3-Q1<,3,ÿ-,,),6ÿ1(ÿ=,ÿ.(ÿ,.6ÿ1(ÿ1<,ÿ
035,917,-ÿ2,32,15*1,6ÿ=4ÿ><71,-ÿ.6ÿ*/1,3ÿ*99ÿ1<7-;ÿ1<,ÿ-0<((9-ÿ/1,3ÿ*99ÿ1<7-;ÿ1<,ÿ><71,ÿ)*.ÿ
<*6ÿ0(.0956,6ÿ1<*1ÿ1<,ÿ(.94ÿ>*4ÿ1(ÿ-*8,ÿ.67*.-ÿ>*-ÿ1(ÿ6,-13(4ÿ1<,);ÿ1<*1ÿ1<,ÿ9*-1ÿ@3,*1ÿ.67*.ÿ
>*3ÿ-0<O(596ÿ=,ÿ>*@,6ÿ*@*7.-1ÿ0<796utoÿ
BCDDEÿÿÿ~rÿÿjsnx|vopÿ~ÿwr~rrtÿrs~rÿunv|t|ÿkrs~rÿ~xxÿu~vx~yÿ{nm~ovtwÿ
0*3347.@ÿ2*--,.@,3-ÿ7.ÿ1<,73ÿ0(*0<,-ÿ7.ÿ1<7-ÿ1*1,;ÿ-<*99ÿ23(876,ÿ,:5*9ÿ=51ÿ-,2*3*1,ÿ
~{{nmmn
~rvnowÿznuÿrstÿsvrtÿ~o|ÿ{nxnut|ÿu~{tw
0P5C|
CÿICLCHVBBEa $&;DJHV.(1,ÿ0Aÿ\67-05--7.@ÿ3*07*9ÿ,?095-7(.ÿ7.ÿ),370*.ÿ
,650*01X7(.]
%7--(537ÿCTÿHCBG&*7.,-ÿ8ÿ*.*6*;ÿA1Pÿ$ÿAA[;ÿAOAÿ\2A3]
Electronic copy available at: https://ssrn.com/abstract=2946470

012

3453ÿ7898 ÿ9 ÿ39

ÿ0

ÿ!ÿ"ÿ#$%ÿÿ!ÿ&ÿ'#ÿ(ÿ%ÿ#ÿ0)!ÿ
*(+#ÿÿ(''%(ÿ'#!+ÿ01ÿ#ÿ,ÿ%(ÿÿ-.ÿ/%'!ÿ
/$'!ÿ!0ÿ+ÿ('! )!ÿ(+#ÿ#ÿ2!.3ÿ%ÿ4(ÿ
5&ÿ6'#7!ÿ!3!ÿ&#ÿ*.ÿ#ÿ(++ÿ%ÿ!'(!7#ÿ'ÿ
++!ÿ&ÿ!ÿ+!+ÿÿ*ÿ''- -.3*3ÿ#ÿ(!ÿ&#ÿ&ÿ
*!+ÿ(!%3ÿ!ÿ('!ÿ--(!
8!ÿ9:;<=>?ÿ@Aÿ3BC;DEF;7G;GHÿHIH?GJKÿ)+ÿ4'5(!Kÿ!ÿ/%'!ÿ
/$'!ÿ(!Kÿ&ÿ%ÿ!ÿ$!ÿÿ#ÿ2!.3ÿ%ÿL"#$ÿ
ÿ-((ÿÿ'ÿ!ÿ('!ÿ*'(ÿ%ÿ#ÿ0'Kÿ*(ÿ&ÿ(*M(!3ÿ
$ÿÿ#ÿ(!.3ÿN(-!ÿÿ++ÿ*O 4'15
(!ÿ'#!+ÿ#ÿ
0$-ÿ'!!ÿÿ'!(!ÿ.!2 P#ÿ++ÿ
'!!ÿ&ÿ'*ÿ*3ÿ#ÿQ(
RSÿ&ÿM(ÿÿÿ-ÿÿÿ+!ÿ"ÿ!ÿ!ÿ!$ÿT!!+ÿ#ÿ
'$Uÿÿÿÿÿ+!ÿ"ÿ!ÿ#ÿ$VV!!ÿ%ÿ%ÿ#ÿ*3Kÿ*(ÿ
!ÿÿ(ÿ#ÿ"ÿ!ÿ#ÿ+(ÿ!+ÿ$Uÿ!ÿÿÿÿÿ+!ÿ*1Wÿ
!ÿÿÿÿÿ%%!ÿ$ÿ%$ÿ#ÿ#ÿ(!ÿ!ÿ#ÿ'#ÿ'%

/ÿ#ÿ+!ÿ&ÿ-!!+Kÿ#ÿ(!.3ÿÿ#ÿ'!!ÿ!ÿ!ÿ
$-ÿÿ'$-3ÿ&#ÿ6-0X(0YM(ÿ!ÿ#ÿ%&!+ÿ$!!ÿ
Zÿ$ÿ$Kÿ#ÿ'!ÿ%ÿ#ÿ'$ÿ!ÿ&#'#ÿ--!ÿÿ&ÿ
((!ÿ*3ÿÿÿ!ÿ&#'#ÿ#ÿ&ÿÿ+!ÿ!+KÿN[.ÿZÿQKO
*(ÿ#ÿ#.ÿ*!ÿ$.ÿRÿÿ!&ÿ+!ÿÿÿÿ!ÿ#ÿ'$ÿ!ÿ
ÿ&ÿ-'%ÿ%ÿ'ÿ(!Uÿ#ÿÿ+!ÿÿÿ*ÿ!ÿ#ÿ*3ÿ!ÿ
#ÿ$!ÿ%Uÿ!ÿ#ÿÿ-$ÿÿÿÿ#ÿ$ÿ$ÿ!ÿ#ÿ'%ÿÿ
#ÿ(!Kÿ#(+#ÿ#ÿ+!ÿ#ÿÿ+!ÿÿÿ-'ÿ*10

/#(+#ÿ4'5(!ÿ&ÿ-$ÿÿ*ÿ-#3'3ÿ-!ÿ!ÿ'$-(Kÿ!ÿ
ÿÿ'$-3ÿ&#ÿÿ&Kÿ#ÿ&ÿ!11&ÿÿ!'ÿ&#ÿ!3ÿ%ÿ#ÿ
'$ÿ!ÿ'$'ÿÿ'ÿ-' P#ÿ6(-$ÿQ(ÿ#ÿ#ÿ#ÿ
'!!ÿ&ÿ'!(!3ÿ!.1\4'5(!ÿ#&ÿ#ÿ2!.3ÿ%ÿ
L"#$Kÿ!ÿ/$'!ÿ'3ÿÿÿ&#Kÿ#ÿ-ÿ&ÿ!ÿM(ÿ!ÿ#ÿ

ÿÿÿÿÿÿÿ0ÿÿÿ5ÿ]ÿÿAÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ
015]Aÿ1^0
04'5(!ÿ.ÿL"ÿ6ÿ[+!Kÿ11ÿ26ÿ_1Kÿ_11`1ÿaW^2b
125]Aÿ_\2
1W5]A
105]A
115]AcdÿfghÿiNjklmlÿnlmdnopdoqrmÿslnlÿqtuoqvmwxÿoyzqml{ÿorÿqn{lnÿdqÿpqyzwx|ÿcmÿrlcnwxÿ

ÿ'(ÿ*Kÿ&#ÿ#ÿ(3ÿM($!ÿ%ÿL"#$ÿX(ÿ#3ÿ+!%3ÿ#ÿ#ÿ6Kÿ!ÿ
$!!+ÿ#ÿ%'ÿÿ%%ÿ%ÿ-%!ÿ!ÿ+(ÿ(3Kÿÿ4'5(!ÿ-ÿ
%$ÿ#ÿ#ÿ(!ÿP#ÿ(ÿÿ#ÿ--!ÿÿ#!'--ÿ!ÿ#ÿ-((ÿ%ÿ%%'.ÿ
+(ÿ!('!ÿ6('#ÿ'!ÿ$-ÿ!ÿ!#*ÿ#ÿ*3ÿÿ(3Kÿÿ!++ÿ!ÿ
'(!ÿ!ÿ}'#!+ÿ.&ÿ&#ÿ#ÿ(!Kÿ!Kÿ!ÿ+!Kÿÿ!ÿ#ÿ
znq~l1m\moqrO
5]Aÿ_\0
Electronic copy available at: https://ssrn.com/abstract=2946470

01234

56789 6ÿ 69565ÿ 889ÿ 998

02

ÿÿÿÿ!ÿ"##!ÿ#$%&ÿ''!%#(ÿ)$ÿ*ÿ+'%#,ÿ
#!ÿ)!&ÿ)-#!&ÿ%$#,ÿ%ÿÿ-!ÿ#ÿÿ#!ÿ%&&#%3ÿ
%ÿÿ#ÿ!&.ÿ#!##$ÿ/0#!.ÿÿ12-ÿ+&ÿÿ*(
4ÿ556788ÿ9:ÿ7;<86=,ÿ)!&ÿ)-#!&ÿ%$#ÿ>#-ÿ+#ÿÿ!#%#$ÿ
$-ÿÿ#ÿ/0#!.ÿÿ?#@ÿ*ÿ+&Aÿ"#&%#ÿÿ#ÿÿÿ
"#$ÿ!&ÿ#!ÿÿ#!ÿ#$%&( 4#$,ÿ#ÿ#ÿ#"#$ÿÿ
#'!#Bÿÿ&ÿ!ÿ)!&ÿ)-#!&ÿ%$#ÿ #!#ÿ+#ÿ!#%#$ÿÿ
#!( +#ÿ"!%ÿÿ%&&#%ÿ#C%ÿ'!#&ÿ&##ÿ"#$ÿÿ#ÿ
#!#%ÿ#$%&ÿ$'!#ÿ"###ÿ#ÿÿ&3ÿ$ÿÿ!$#!#$ÿ
$-&#ÿÿ#ÿ/0#!.ÿÿ?#@ÿ*ÿ+&( +#ÿ%ÿ#ÿ
/0#!.ÿÿ?#@ÿ*ÿ+&,ÿ$ÿ#!,ÿÿ#'!#ÿÿÿ#C%ÿ$ÿ#ÿ
ÿÿÿÿ!ÿ"ÿ#ÿ"#ÿ$ÿ"#ÿ#$%&ÿ"##ÿÿ
#!#ÿ$##$ÿÿ-ÿ".ÿD-ÿE!ÿ(
4ÿ%-,ÿ#ÿ%$#ÿ'ÿÿF7;<6G,HI7J=;<,5;KJ6L,ÿ$ÿ556788 $ÿ
-%&ÿÿ#&ÿ"ÿ#!ÿ#$%&ÿ$ÿ&#.ÿÿ##!(ÿ? #.ÿ&#0#$ÿ#!ÿ
#ÿ0&!#ÿÿ#ÿ!-#!2ÿÿ+#'!#MQN%MOC%P#.ÿÿ"#&%#ÿ#ÿ
#ÿ#!#ÿ%"#ÿÿÿ#C%ÿ&#( ? #ÿÿ"ÿÿ+#'R1!#MN%M
OC%ÿ%$ÿÿ''#ÿ%ÿ2Q3RÿÿS=T5<ÿ9:ÿST7=UÿTVÿ9UJH78;T<(
O0#ÿ#!ÿS=T5<,ÿ#0#!,ÿÿ%-"#!ÿÿ#$#!ÿ$!&ÿ&%!ÿ&%#$ÿÿ
#!ÿ&##ÿÿ#ÿ&#!&ÿ#@&%ÿÿ)!&ÿ)-#!&ÿÿ)-#!&ÿ
&##ÿ$ÿ%0#!#(ÿ? ##ÿ&#ÿ!#ÿ#(ÿ4ÿIJHWÿ9:ÿU7XG,ÿ#ÿ
/0#!.ÿÿ)R"2-ÿ!#%#$ÿÿ$-ÿ)%#!#ÿ*%&.ÿ"#&%#ÿ#ÿÿ
)!&ÿ)-#!&( ? #ÿ$!&ÿ&%!ÿ#Y#$ÿ#ÿ%0#!.ÿ!-ÿ!#%ÿ#!ÿ

ÿÿÿÿÿÿÿÿ3ÿÿ+ÿÿÿ'ÿ%ÿÿ#ÿÿÿÿ0ÿ:ÿÿN$
ÿÿÿ(ÿÿÿÿÿÿÿZÿÿ#ÿÿÿ#ÿÿÿÿÿÿÿÿÿÿ/ÿÿÿÿÿ0ÿÿ(ÿÿÿÿÿÿ1ÿÿ2ÿÿÿÿ(ÿ,ÿÿÿÿÿÿ0ÿÿÿ/ÿÿ(ÿ+ÿÿ(ÿÿAÿÿÿ2ÿÿ,ÿÿAÿÿÿ0ÿÿ[ÿÿÿÿÿÿ\ÿ2ÿÿQÿÿRÿ3ÿÿ]ÿÿ\ÿ'ÿÿ#ÿ!ÿÿÿ&ÿ%ÿÿ!ÿÿÿ-]
ÿÿÿÿ(ÿ
A+#ÿ0(ÿ^#!,ÿQÿ/(+(ÿA0Q,ÿA2ÿ(2ÿ\2Q31](
BU:ÿA0(
3U:ÿA[_`ÿbcdefgefhÿgefÿij0#!.ÿÿ?#@ÿ*ÿ+&ÿÿ&-'!#$ÿÿ#ÿ

!ÿ!ÿ#ÿ#ÿÿ&ÿ!ÿk#!#,ÿ#ÿ&ÿ$ÿ%"ÿ#C%.ÿÿ#ÿ
#$%&ÿ''!%#ÿ#!#$ÿ #ÿ$ÿk#!ÿÿ%$#ÿ".ÿ#ÿ+#(ÿ4ÿ#!-ÿÿ
%-"#!ÿÿ#ÿ&%.,ÿ0!#.ÿ&%!#ÿ$ÿ''!%.ÿ!ÿ'#&l,ÿl#ÿÿ#ÿ
%$#ÿ"$.,ÿ&'#ÿÿ#ÿ"!!.,ÿ0".ÿÿÿ!#0#ÿ$ÿ-!ÿ&0#,ÿ#ÿ
/0#!.ÿÿ?#@ÿ*ÿ+&ÿÿ%'#!!(ÿm ÿÿ-!#ÿ-'!,ÿ#ÿ/0#!.ÿÿ?#@ÿ
*ÿ+&ÿ'##ÿÿÿ!ÿ!##!ÿ$#!##ÿ#ÿC%#ÿ &ÿ!#ÿ&'"#ÿÿ"Y#&0#ÿ
-#%!#-#ÿ"%ÿ &ÿ-2#ÿ!ÿ!##ÿÿÿÿ&(ÿ+%&ÿC%#,ÿÿ-#ÿ"%ÿÿ
#,ÿ&%$#ÿ!#'%ÿÿ#ÿ&%.,ÿ#@'#!#&#ÿÿ#ÿ$-!,ÿ'ÿ$ÿ
%#&#ÿÿ#ÿ%-,ÿ$ÿÿ#ÿ&--%.,ÿ!$ÿ$ÿ'!##(ÿ4ÿÿ$&%ÿÿ
"##0#ÿÿ#ÿ ÿ$ÿÿ!##ÿ&&#ÿ"###ÿ##ÿÿ&ÿ%$ÿ&$#!ÿ#ÿ
nofpgqrQjÿstrpfuvwu
#ÿÿ#ÿÿ##ÿ&#ÿ0#!!%#$ÿL6GGW(
R1k
N!rxjÿyuÿz{uÿr|ÿ}{osu~ÿ_`ÿiuuÿ̀_~ÿ̀ÿb`wÿbcdfÿsrjsto{fÿgegÿqjÿgefÿ|qft{ÿr|ÿ
otqsÿf{osgqrjÿgefÿ{rsghqjfÿr|ÿpfhgfÿogÿfnotÿepÿjrÿtsfuÿfhgfÿf{osgqrjtÿ
|sqtqRgq2fpÿhfÿqjefhfjgtÿojfnotuvwu
*%&.ÿ0(ÿ)$-,ÿ2Rÿ(+%''(ÿ03,ÿ03ÿ\k((ÿ)(ÿ2Q33],ÿ,ÿ)$-ÿ0(ÿ*%&.,ÿ003ÿ
(0$ÿA2Qÿ\3ÿE!(],ÿH6=8:ÿU6<;6U,ÿ32ÿ/(+(ÿQ2ÿ\2Q3A](ÿk#ÿÿ)%#!#ÿ*%&.ÿÿY#$ÿ
ÿ#ÿ&#ÿ".ÿ^.ÿ)#ÿ.#!,ÿ#!ÿ)!&ÿ)-#!&ÿ',ÿ ÿÿÿ$##$ÿ
$-ÿÿ#ÿ/0#!.ÿÿ)"-ÿ"#$ÿÿ!&#(ÿU:ÿÿ0B[3(
Electronic copy available at: https://ssrn.com/abstract=2946470

010

2342ÿ67879ÿ8 ÿ2 8

ÿ0

01!"#!ÿ#$!ÿ%&#$ÿ'()*#'*(#ÿ&ÿ+""!&&(,ÿ#$!ÿ#()#ÿ
)*(#ÿ(*,- .#)!ÿ#ÿ!(!#ÿ(!!ÿ&(/ÿÿ")! 0$!ÿ
+*#$!(!ÿ1*)/ÿ##!"#!ÿ#ÿ#(#ÿ$!(ÿ)!,!ÿ#*!#ÿ&!-ÿ#$!ÿ23!(#/ÿ&ÿ
+.-ÿ),ÿ#$#ÿ#ÿ)*ÿ#ÿ!*(!ÿ1*)/54ÿ&!#/-ÿ*"!!ÿ$!(ÿ&#!(ÿÿ
.ÿ"(!3!#!ÿ$!(ÿ&(ÿ##!,ÿ)! 6$ÿ"##!(ÿ(!"!#!ÿ#!&ÿ
#$(*,$*#ÿ#$!ÿ758ÿÿ!(/ÿ798-ÿ:#$ÿ!ÿ*3!(#!ÿ*&)#*(,ÿ
(.#((/ÿ$*(!ÿ&(ÿ+&()ÿ+!()ÿ#*!#ÿ#$#ÿ"(!)*!ÿ#$!(ÿ
!(!#9;!#$!!-ÿ#$!ÿ!<)*!ÿ#*!#ÿ)#*!ÿ#ÿ&,$#ÿ&(ÿ&(!ÿ
ÿ)*-ÿ#!)$,ÿ)!,!ÿÿ*3!(#!ÿ#$#ÿ#*!#ÿ)*ÿ=!ÿÿ
&&!(!)!ÿ
>!3!ÿ/!(ÿ&#!(ÿ?@ABC-ÿD!ÿE!(!#$-ÿÿ+&()ÿ+!
()ÿ#*!#-ÿ


""!ÿ#ÿ#$!ÿ23!(#/ÿ&ÿE""ÿÿD*(/ÿ797 6$!ÿ*3!(#/ÿ
(!,#((ÿ(!F!)#!ÿD!ÿE!(!#$4ÿ"")#ÿ),-ÿ,ÿ#$!(ÿ#$,-ÿ
#$#ÿ$!ÿÿ#ÿ!!=ÿÿÿ,ÿ&#$ÿ.!)*!ÿ$!ÿÿH#ÿ*.#ÿ#$!ÿ
(!G*(!ÿ)!(#&)#!ÿ&ÿ,ÿ)$()#!(ÿ&(ÿ*3!(#/ÿ* E!(!#$-ÿ#ÿ
.!,ÿ.!ÿ#ÿ.#ÿ*)$ÿ)!(#&)#!ÿ&(ÿ/ÿ!.!(ÿ&ÿ#$!ÿI:$#!ÿ*ÿ
./-ÿ#!ÿ*.##!ÿ)$()#!(ÿ&&3#ÿ&(ÿ+&()ÿ+!()ÿ)#J!ÿ&ÿ
E""ÿ:$ÿ$!ÿ=!5:
K!ÿ(!"!#!/ÿ:(#!ÿ#$!ÿ(!,#((ÿ!!=,ÿ
8
ÿ#ÿ#$!ÿ*3!(#/ +&#!(ÿ,(,ÿ$ÿ*!(*ÿ!##!(-ÿ#$!ÿ(!,#((ÿ
(!"!ÿ#$#ÿE!(!#$4ÿ"")#ÿ:ÿ*&&)!#57 6$!ÿ%&#$ÿ'()*#ÿ
'*(#ÿ&ÿ+""!ÿ))*!

ÿÿÿÿÿÿÿÿ0ÿÿ4ÿLÿÿMÿÿÿ#ÿÿ0ÿÿ1ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ
1+ÿ3ÿ1*)/-ÿ00Hÿ%0ÿ97-ÿ908ÿN5#$ÿ'(ÿ755O
6PPQR;RSTURS6>ÿVK+;WW1XU+;T%%-6KRS+'RÿUR+670HY1HÿN0889O
54LM
96PPZÿPM[M-ÿK!ÿ3ÿ!(-ÿ77ÿ%>*""ÿ1-ÿ87Y\]ÿ_`abaÿcdaÿefgehÿ_ijklmnÿdÿ

)(!&*ÿ)!(#ÿ&ÿÿ&ÿ#$!ÿ!3!)!ÿ##!ÿ#ÿ#$!ÿ#(-ÿ#$!ÿ)*(#ÿ&ÿ#$#-ÿ$ÿ
"#&&ÿ.!!ÿ:$#!ÿ"")#ÿ&(ÿÿ#ÿ#$!ÿ23!(#/ÿ&ÿQ!(,-ÿ.#$ÿ"#&&ÿ
:*ÿ$3!ÿ.!!ÿ##!ÿ#ÿ#$!ÿ23!(#/ÿ#ÿ#!(ÿ#$ÿ#$!ÿ.!,,ÿ&ÿ#$!ÿ%ÿo*(#!(-ÿ
efg\aphaÿ
(!#$ÿ3ÿ%(-ÿ185ÿ%0ÿ11-ÿ19ÿN5#$ÿ'(ÿ790O
HE!
4
L
M
#ÿ19YH
4LMÿ
#ÿ19ÿE!(!#$ÿ:(#!ÿ#ÿ#$!ÿ(!,#((-ÿ
Xÿ:ÿ#ÿ.!ÿ.!ÿ#ÿ&*($ÿ/*ÿ:#$ÿ#$!ÿ!ÿ&ÿ<ÿ23!(#/ÿ+*ÿ.!)*!ÿXÿÿ
ÿ;!,(ÿÿÿ,(*#!ÿ&ÿ#$!ÿ)$ÿ(!ÿ0$#!ÿ%*(#$!(-ÿXÿÿ#ÿ=:ÿ/ÿ,(*#!ÿ
"!(/ÿK:!3!(-ÿÿÿ*.##*#!ÿ&(ÿ#$ÿ(!G*(!!#-ÿXÿÿ*.##,ÿ)!(#&)#!ÿ
(!,(,ÿ/ÿ(ÿ)$()#!(ÿ&(ÿ;!,(ÿ)#J!ÿ&ÿ/ÿ>##!

4LM6$!ÿ&*(!ÿ#ÿ!(ÿ/ÿ+&()ÿ+!()ÿ#*!#ÿ:ÿÿ)ÿ&!#*(!ÿ&ÿ/ÿ
$#()/ÿ:$#!ÿ*3!(#!ÿ)(ÿ#$!ÿ>*#$ÿ6PPZÿPM[M-3AqrPs-ÿ77ÿ%>*""dlÿt\]ÿ_iuvÿ
;!,(!ÿ$3!ÿ!3!(ÿ.!!ÿ!(!ÿ#ÿ#$!ÿ23!(#/ÿ&ÿQ!(,-ÿ-ÿ"((ÿ#ÿ>!"#!.!(ÿ0-ÿ
758-ÿÿ;!,(ÿ$!3!(ÿ""!ÿ&(ÿÿ+#ÿ#$!ÿ#!ÿ&ÿ#$!ÿ#(ÿ/ÿ&*(ÿ;!,(!-ÿ
)*,ÿ"#&&-ÿ$ÿ!ÿ"")#ÿ&(ÿÿ#ÿ#$!ÿ23!(#/-ÿÿÿ(ÿ)!ÿ
wmxlm5yz
mnÿ]f{ÿef|\{ÿ}v}mÿvkÿ~vyÿdÿmlÿzmm}ÿdyllmapha
8P
PL-ÿ185ÿ%0ÿ#ÿ19Y
574LMÿ@
#ÿ1YH
Electronic copy available at: https://ssrn.com/abstract=2946470

01234

56789 6ÿ 69565ÿ 889ÿ 998
0
ÿÿ21ÿ!ÿÿÿ"#$"ÿ!ÿÿ%$&'ÿ%ÿ(ÿÿ)*!ÿ
+",!ÿ &#$ÿ($"ÿ"!("ÿ$ÿÿ-."!/ÿ$(ÿ+!!!! ÿ%!ÿ0"ÿ
$%ÿ!$&&/ÿ1#0!ÿÿ%!ÿÿ2"$3ÿ4ÿ!ÿ$ÿ.&'ÿ$5!#"*$"/ÿ
"!$ÿ($"ÿÿ-."!/,!ÿ$ÿ##ÿ+"36!'ÿ%ÿ!ÿÿ%&&5
(ÿ"ÿ$(ÿ&/!ÿÿ("0!"$!'ÿ"ÿ$(ÿÿ71ÿ0$&#/ÿ$(ÿ%$""/ÿ
ÿ*/ÿ$ÿ(ÿ%&ÿ*ÿ%$"8ÿ($"ÿÿ("!3

9ÿ#$0"ÿ*ÿ*ÿ$ÿÿ0."!/3 :$%."'ÿÿ%$0&ÿ8ÿ
;"!ÿ)$ÿ73ÿ</,!ÿ*$1&=$ÿÿ".$ÿ$(ÿ(?"&ÿ"$$!ÿÿ
-3>3ÿ*"!&!ÿ$ÿ($"#ÿÿ0."!/ÿ$ÿ$ÿ!ÿ$$"!ÿ$ÿ*3 +"'ÿ&8ÿ
!ÿ!0ÿ#.!ÿ"#!!$"!ÿ1($"ÿ*'ÿ0ÿ!ÿ!0$ÿÿÿ"!ÿ
$(ÿÿ#$0"/ÿÿ!0!ÿ%"ÿ%&&ÿ$ÿÿ%ÿ$ÿ"!!#ÿ0&ÿ
"#&ÿ#&0!$ÿÿ1ÿ#.3
6ÿÿ%8ÿ$(ÿÿ@.&ÿ!ÿ+$.*'ÿ#$&&!,ÿ0."!!,
A#&0!$"/ÿ##!ÿ1ÿ$ÿ%3ÿ6'ÿÿ&ÿ2BC1!ÿÿ2BD1!ÿ0!"ÿÿ
0"#ÿ&.&!ÿ$(ÿ"#&ÿ*$"/ÿ"$&&*ÿÿE*"#ÿ"ÿ
0#$3 )$ÿ3ÿ9&ÿ$1!".!F
E("ÿÿ#.&ÿ0"!ÿ!!$#ÿ%ÿÿ!!!!$ÿ$(ÿ+"ÿG0"ÿ<'ÿ
)"3'ÿÿ$"ÿ#!ÿÿ1"$0ÿ"#&ÿ!$!ÿ$ÿÿ($"'ÿ0*"$0!ÿ
#$&&!ÿÿ0."!!ÿÿ*!0"!ÿ$ÿ"$*$ÿ"#&ÿ##!!ÿÿ
."!/3ÿEÿ"$&&*ÿ"!ÿ($"ÿE("#ÿE*"#!ÿÿ$"ÿ*$"/ÿ
"$0!ÿ#ÿ!01!&ÿ#3C

>0ÿ#.!*ÿ($"ÿ"#&ÿH0/'ÿÿ$ÿ$ÿÿ"&ÿ!$#&ÿ0"!ÿ$(ÿ
ÿ&ÿ2BC1!ÿÿD2BD1!'ÿÿÿ!(#ÿ"$&ÿÿ#ÿ0."!/ÿ
*!!$!ÿ$&#!3 9!ÿ!05&ÿ"!!0"ÿ($"ÿ#&0!$ÿ&!$ÿ#"ÿ
#0""#0&"ÿ#!3ÿE!ÿ*$"/ÿ"$&&*!ÿ#"!ÿÿ!0!ÿ#$0ÿ
$ÿ0!ÿ($"ÿ#&0!$'ÿ#$&&!ÿÿ0."!!ÿ1ÿ!0ÿ#ÿ!0!ÿ
"$"*!ÿ$ÿ!0$&=ÿÿ!0/ÿ$(ÿ*$"/ÿ#$**0!ÿ

ÿÿÿÿÿÿÿÿ0ÿÿÿIÿÿJÿÿÿÿÿÿÿCÿÿ2ÿ3ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ
IJÿ
?5KK@:EGL>ÿ43LEMGL>'9:Lÿ;6@LÿN7ÿOL76E2@LF)E+L>ÿ+LLO69:ÿE2Oÿ9:Lÿ
629LME96
N7ÿNGLÿ+6>>ÿ?1ÿP011BQ3
9JRN2ÿ
J'@:6>9N;:Lÿ)3G-@E>'E+L6@E2ÿ:6M:LÿLO-@E96N2 STSÿVSWWTXÿVYZ[\]^ÿ

"$&&*ÿ!ÿÿ"#ÿ$(ÿ$&ÿ!0!ÿÿ#$&&!ÿÿ0."!!ÿ$%ÿ
*$0ÿ!&/ÿ("ÿÿ*5!A!3ÿ_/ÿ2BD2'ÿÿ(0"ÿ!$$ÿÿ33?ÿ"#ÿ̀1/ÿ2BDDÿÿ
ÿ"!ÿ$ÿ2133ÿ"#ÿ$(ÿÿ$&ÿ#$&&ÿ"$&&*3ÿ_%ÿ2BCDÿÿ2BD?'ÿ($"ÿ
A* &'ÿ1&#8ÿ"$&&*ÿÿ%ÿ!0$!ÿ#"!ÿ(0&&/ÿ2C1ÿ"#'ÿ#$* "ÿ$ÿÿ
?ÿ"#ÿ#"!ÿÿÿ1&#8ÿ"$&&*ÿ$(ÿ"$&&/ÿ1&#8ÿ#$&&!ÿÿÿÿ"#ÿ
#"!ÿÿ$&ÿ"$&&*3ÿ9ÿ"!ÿ0*"#&ÿ"$%ÿÿ1&#8ÿ"$&&*ÿ$##0""ÿÿ
abcdefCcaÿgehdfÿ]b[[fifjÿ\akÿlahmfcjhdhfjnoXnÿ
N:239:LG62'E:6>9NpÿN7ÿE+L6@E2ÿ:6M:LÿLO-@E96N2?3ÿP0ÿ3ÿ0122Q3
D)
5KKÿRKqKrsttu:NEO>'vwxrs$ÿ0ÿP"#ÿÿ.$&0$ÿ$(ÿ!0ÿ#.!!ÿ$ÿ
E*"#ÿ#* 0!!'ÿ!8ÿ"#&ÿH0/ÿÿ#&0!$Q3
Electronic copy available at: https://ssrn.com/abstract=2946470

012

3453ÿ7898 ÿ9 ÿ39

ÿ0

!"# $%ÿ&'ÿ'ÿ()(*ÿÿ+*ÿ,ÿ)!-ÿ.$%ÿ
*(*ÿ/ÿ0/'*ÿ01'*-ÿ2'*3'ÿ01'*-ÿ0'*ÿ01'*-ÿ4'!ÿ
01'*ÿ'*5ÿ01'*ÿ&1*ÿ*ÿ%ÿ((ÿ/ÿ'ÿ5(ÿ655ÿ
**ÿ*('ÿ1ÿ'*5ÿ*'')ÿ57'ÿ'8'*ÿ%'ÿ
/(5ÿ*'6ÿ*ÿ"%ÿ9(*-ÿ*ÿ'*5ÿ)*5*ÿ/ÿ1'-ÿ,0:;ÿ
(('ÿ%17*6< $%/-ÿ(5*=(%ÿ/ÿ''ÿ*(*ÿ'*5ÿ
>(6ÿ'*/15ÿ/1ÿ)*7ÿ*6ÿ')(ÿ%6'ÿ*(*ÿÿ'1(ÿ'ÿ
ÿ*'*7ÿ'7'*ÿ/ÿ?''ÿÿ'*5ÿ(*5'*5*7ÿ0*5ÿÿÿ*ÿ
%ÿ%'ÿ*9ÿ%'ÿ(5*ÿ5'6ÿ'ÿ**(*7ÿ%ÿ/7%ÿ
0ÿ*ÿ9'1ÿ/ÿ(5*ÿ'!1ÿ/ÿ''ÿ@(ÿ%'ÿ'A5ÿ'ÿ&'!ÿ
/ÿ'5ÿÿ'ÿ%ÿ(*6ÿ(5ÿ'ÿ%ÿB*!6ÿ/ÿCGH(-ÿ
&%%ÿAÿ*'*ÿ*ÿ%ÿDE'A2!C'ÿÿ*ÿF7(* I*ÿ%ÿ
0HJ2K0HJ"ÿ''51ÿ6'-ÿ'ÿÿ/ÿ(5*ÿÿ'ÿ%ÿB*!6ÿ/ÿ
C (ÿ(5ÿ*ÿ%ÿ7*'*ÿ/ÿ%ÿ5*ÿ/ÿ%ÿB*!6ÿ/ÿ
C (GÿJ:61ÿ'*5ÿ%ÿ%'*ÿ/ÿ%ÿB*!6ÿ/ÿC (-+(1)'ÿ
'1( $%ÿÿ&
ÿ1'6ÿ5ÿ)6ÿ'ÿ(5*ÿ7(ÿ*'15ÿ
.+**5ÿ:(5*ÿJ"H<G0+**5ÿ:(5*ÿJ"Hÿÿ'ÿ/*ÿÿ%G1ÿ/ÿ
6'ÿ%'ÿ%ÿB*!6ÿ/ÿC (ÿ'515ÿ0/'*ÿ01'*ÿ(5*
C(%ÿ/ÿ%ÿÿ/(5ÿ*ÿ(ÿ/ÿ''ÿ@(ÿ*ÿ'1(ÿ'*5ÿ*ÿ
6ÿFÿ9'1-ÿ'/ÿ)*7ÿ()@ÿÿ''ÿ(ÿ)6ÿÿ*ÿ%ÿ)'Aÿ/ÿ

ÿÿÿÿÿÿÿ"ÿ#ÿÿ7ÿÿLÿLÿÿÿÿCÿÿÿIÿM0I
ÿÿÿÿ20ÿ
ÿÿÿÿÿCÿÿÿ0NI
ÿÿÿÿO2ÿÿÿÿÿ2ÿÿOCP4I
ÿÿÿÿÿÿÿÿMÿ
ÿÿÿÿ0ÿÿN$QBN
ÿÿÿÿÿÿÿÿ-:
ÿÿÿÿ$BRO4$
ÿÿÿÿÿÿÿÿÿÿÿ0ÿÿÿ+$I
ÿÿÿÿIÿÿ:ÿÿCÿ
ÿÿÿ04Rÿ
ÿÿÿÿÿÿÿ+ÿÿBNNI
ÿÿÿÿÿÿ+B2
ÿÿÿÿÿ0Nÿ
ÿÿÿÿ

+Q04SOÿI4ÿQISQONÿORB+0$IP4T0HJJUÿT'*'68*7ÿ%&ÿ(5*ÿ'!1ÿ%5ÿ)*7ÿ')(ÿ
VWXYZ=[ÿ]^_`aY[bÿc[adZÿcXYeafdZÿ]^_`aY[bÿdZ`ÿghijkÿ]^_`aY[lmÿF0EIPÿNPn0:-FNPCÿ
E20+Mÿ;P,ONÿ$PÿE20+Mÿ:$BRIO:QP,ÿ0ÿN0RI+02ÿ:P+I02ÿCPOCO4$ÿEO+0COÿ04ÿ
0+0ROCI+ÿRI:+I;2I4OT0HHUÿT'*'68*7ÿ%ÿ*'6ÿ/ÿ(5*ÿ'!1ÿ'*5ÿ%ÿ17*ÿ
/ÿE'Aÿ:(5UoÿR0IRÿp0C04O-:$BRO4$ CPOCO4$:ÿFPNÿCB2$I+B2$BN02I:C
+Q022O4SI4Sÿ$QOÿ+BNNI+B20Nÿ+P2PN2I4OÿI4ÿQISQONÿORB+0$IP4T0HHJUÿT'*'68*7ÿ%&ÿ
(5*ÿ'!1ÿ5ÿÿ1((('ÿ(5ÿ'ÿ%ÿB*!6ÿ/ÿ+'/*'-ÿEA6ÿ'*5ÿ%ÿ
B*!"6ÿ/ÿ, **-ÿC'5*U
PN4O2ÿ,O:$-$QO+PN4O2ÿ,O:$ÿNO0RONJ0ÿTJU
GH+
7LLn%*ÿO7*ÿqÿN%'5ÿ;r8?;s'-ÿtuvLwxuyzÿ{|ÿ}uxx{~wuÿw{yLxyxÿ7~wÿÿzÿ
{|ÿtL-4p$ICO:T4!ÿ-ÿ0HJ"U-ÿ%33&&&*61130HJ"3JJ3JH3(3(*!6?
/?1(?61?5*?7*%1HÿT*ÿ/ÿ&%ÿ3u{ÿ7yyLÿ ÿ{~wtU
.dZÿWÿ^Yÿ[^_`YZ^[ÿdZ`/'(6ÿ11)ÿ&%ÿAÿ'ÿ*ÿ51*'*ÿ%'5ÿ'ÿ)*ÿ
*5ÿ)6ÿ%ÿÿ1!1*ÿ'A5ÿ'ÿ6'ÿ*ÿF7(*-ÿ'ÿ()()ÿ/ÿ:ÿ2(-ÿ'/ÿ
'ÿ&%ÿÿ//ÿ%ÿA5ÿC %'ÿE&*-ÿ'*ÿ(*'15ÿ)'Aÿ1'*-ÿ'*5ÿ%6ÿ&ÿ
9*5ÿ'ÿ(*7ÿ'ÿ15'ÿ*ÿ7'*8*7ÿ$%6ÿ'&ÿ%1!ÿ'ÿ'ÿ/ÿ'ÿ**((1ÿ
/ÿ'!1ÿ*A*7ÿF7(*-ÿ%ÿ5'%ÿ'ÿ%ÿ%'*5ÿ/ÿ-ÿÿ*ÿ'1(ÿ
deW_ZG`Jÿ^YÿfW_Z^eÿdZ`ÿ^YÿidfÿgaY[ÿd^^YeÿXWYXYZ^<l
C %'ÿ;'*-ÿ9ÿ8uLutL{|ÿyLÿtuvLwxuyzÿ{|ÿ}uxx{~wuÿw{yLxyx-+44T4!ÿJH-ÿ
0HJ"U-ÿ%33&&&**130HJ"3JJ3H3(31(??1*3ÿ%331'3QOB?
0Moÿ:('*ÿ:!(7'-ÿÿ}uxx{~wuÿwLxuLtyÿtL{wÿLxutÿ{vLwÿ4tutÿ{|ÿuÿ
5tuLtyx-,0:Q;P:$T4!ÿ-ÿ0HJ"U-ÿ%33&&&&'%*7*13*&37'5?*3&3
0HJ"3JJ3H31(?(5*?7!*1*?'?/?(*!6?5*?1!'3ÿ%331'
O;EN
3#$G#
07?L
L;'*-ÿx~w*ÿGJ
G15
Electronic copy available at: https://ssrn.com/abstract=2946470

01234

56789 6ÿ 69565ÿ 889ÿ 998

0

ÿÿÿ!"ÿ#$ÿ%&#'ÿ!$#$ÿ('&ÿ)$#ÿ*!&$ÿÿ+$%&&ÿ
&ÿÿ*,,ÿ,$ÿ$#"ÿ-+&!ÿ,&$ÿ&.ÿ'&ÿ*,&ÿ*&#$!ÿ*,'ÿ/01ÿ2*'ÿ2ÿ
%&ÿ,$ÿ1&!$ÿ&.ÿ2&ÿ#ÿ!$$"ÿ0ÿ%$$ÿ/03$ÿ$4$!$$#ÿ
1&1$ÿ2$ÿ9,:ÿ122$ÿ1$ÿÿ5)/6ÿ3$!'"ÿ1ÿ1$ÿ&ÿ.$$2ÿ
2#$#ÿ,$!$78 5,ÿ&ÿ*$ÿ3!2ÿ#9ÿ2$#ÿ&ÿÿ$!$ÿ&.ÿ#$ÿ!22$ÿ,ÿ
,$ÿ#$ÿ22$#ÿ-;1ÿ<3$ÿ)$!$78 5,$ÿ9#9$ÿ.&#ÿ,$ÿ3$!'ÿ
!$#$0ÿ!$&$ÿ&ÿ,$!ÿ!$3$ÿ..$7
=&$!$#ÿ6#$ÿ2>1ÿ$#ÿÿ1%$!ÿ&.ÿ#$1#"ÿ2#ÿÿ&2&'ÿ
.!&1ÿ#ÿ!$&ÿ%'ÿ,$ÿ3$!'ÿ!$#$ÿ#ÿ9ÿ?1%$!ÿ&.ÿ$ÿ&ÿ
!$$ÿ!2ÿ#3$!'ÿ#ÿ#$!#ÿ&ÿ17 @.$!ÿ1&!$ÿ!2ÿ
!1&2"ÿ2#ÿÿ&*ÿ3#2ÿ1$!ÿ.$$ÿÿ,$ÿ,$ÿ&.ÿÿ*ÿ
!ÿ!#$ÿ#$ÿ1$#ÿ
&ÿÿ*22ÿÿÿ#&!1ÿ%,!&&1"ÿÿ@.!ÿ9@1$
3
A&,ÿB2$!ÿ2,$#ÿÿ,9>$!ÿ!$7 )$ÿ3&*$#ÿ&ÿ&ÿ$ÿ2ÿ,$ÿ
3$!'ÿ!$#$ÿ!$$#7 @##ÿ##&2ÿ!$!$ÿ&ÿ,$ÿ3$!'ÿ
!$#$"ÿ@.!ÿ@1$!ÿ.&&%22ÿ2'$!ÿÿ,$ÿ3$!'ÿ%$C$2'ÿ
&$?#1ÿ,ÿ,$'ÿ*&2#ÿ$,$!ÿ!$ÿ&!ÿ2'ÿ2ÿ,$ÿ!$#$ÿ
!$$#7 5,$$ÿ&22$3$ÿ!&$ÿ2$#ÿ&ÿ,$ÿ!$&ÿ&.ÿ%&,ÿ,$ÿ

ÿÿÿÿÿÿÿ9ÿ:ÿÿÿDÿÿEÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ
9DEFGHHÿIJGKLHMKNHÿNKOHGOGP7QRSHNGROTÿKMÿRGGKUNRÿ5IVÿ8HWIDHGÿKMÿIWRIJÿ6HQGRKQ"

=)/75;/B7XY&37ÿ22"ÿ012Z"ÿ,[\\***7,&!%$7&1\$*\&*&!2#\]1&!]
!&$]0122221]&!'7,12ÿ^, [\\$!17\+_]`abcdefghijklmhnÿp-qhlr0sÿstujlvÿ
1$#ÿ&ÿ&.ÿ,3ÿ!2ÿ2!ÿ,&$#ÿÿ,1ÿ.!&1ÿÿÿÿ!ÿ,$2$#ÿ
!ÿÿ!$$*$#ÿ!&$ÿ1&3$1$ÿÿw&!ÿ,ÿ21$#ÿw&#'ÿ*,ÿ,$ÿ!$&ÿ
&.ÿ3$!'ÿ'$1ÿ(!$#$ÿ51ÿx&2.$7ÿ)&!ÿ2$!"ÿ,$ÿ&ÿ#1!&!ÿ&.ÿ,$ÿ=&21%ÿ
199"ÿ=,$2vtyÿz{ÿ|t}h~ÿtej~ÿ}lsÿtyuhrÿte{8{
$!&"ÿGUNI&$ÿ927
9?(
w$ÿ+3&"ÿ7ÿNHGRDHQOÿOKÿHHOÿVROÿ5OUDHQOÿNKOHGOKNGÿ5OUDHQOGÿRSHÿRGOÿ
KMÿ8HIQDG"=<w7@/<ÿ5;/B7X7ÿ0"ÿ012Z"ÿ,[\\***7&21%!%$7&1\#:??
?]9:%1]#%2]%02#]22#1?$.2:>2?7,12ÿ^,[\\$!17\ÿ:++]<:++4FÿGHHÿIJGKÿ;#ÿ$22$!"ÿ
KQWHNQHDÿ5OUDHQOÿÿ HQHVGÿ8HIQDGÿIGÿ7QRSHNGROTÿKMÿRGGKUNRÿUNIOKNGÿLHRQÿ
NHGRDHQORIJÿ5HINW"=<w7@/<ÿ5;/B7X+$%7ÿ0"ÿ0129Z"ÿ,[\\***7&21%!%$7&1\
!2$9\30129100\Y$*\100>33:ÿ^,[\\$!17\+=(]:w@47
HH($!&"ÿGUNI&$ÿ927
9>5

D
?1DE
EFGHHÿIJGKw!ÿ5!'ÿÿ@,2$'ÿ6&,22"ÿLJIWÿKKOIJJÿJITHNGÿHQDÿHMOÿOKÿ
NKOHGOGÿIOÿRGGKUNR"Y775/w6XY&37ÿ3"ÿ012Z"ÿ,[\\***7'1$7&1\012\22\1>\\
1&!].&&%22]2'$!]%&'&]]!&$]&.]3$!']!$#$7,12!1ÿX&ÿ.2$ÿ*,ÿ RKÿ
5OIOHÿIVÿKUNQIJ{ÿ~ÿrjyhueÿyhsgt~shÿetÿehÿlevhehs0ÿgytehseÿlÿ jsstyjÿvl}kl¡hyÿgytgtshrÿ
ÿ%22ÿ,ÿ*&2#ÿ$!1$ÿ,&2!,ÿ.&!ÿ#$],2$$ÿ*,&ÿ!$.$#ÿ&ÿ2'ÿ.&!ÿ&]
,$2,ÿ!$2$#ÿ!$&7ÿ$ÿ&##"ÿ5OIOHÿHÿLJIGOGÿR¢¢KUPÿJITHNGÿMKNÿ5UKNORQÿRSRJÿ
ROGÿ NKOHGOG"=B6 6(;56 X$7ÿ2"ÿ012Z"ÿ,[\\***7%&!7&1\&22$$]
.&&%22\$*\$]!$]%2]1££&]2'$!].&!]&!]32]!,]!&$\ÿ^, [\\$!17
\93Y:]6w¤;47ÿ5,$ÿ%22ÿ*ÿC2'ÿ*,#!*7ÿ5HH@7A7ÿ($!$£"ÿRGGKUNRÿHRGJIOKNÿ
¥RODNIVGÿLRJJÿ6KÿLINÿ5OUDHQOÿOJHOHGÿMNKÿ NKOHGOG"6@5@ X$7ÿ29"ÿ012Z"ÿ
,[\\***7&#'7&1\&!'\&!\&22$$\012\20\29\1&!]2$2&!]!]%!]
*,#!*]%22]%!]#$],2$$]!&$\??:2?:21\ÿ^, [\\$!17\w<0@]<@3>47
Electronic copy available at: https://ssrn.com/abstract=2946470

012

3453ÿ7898 ÿ9 ÿ39

ÿ0

!"ÿ#$!ÿ%$ÿ&'%&ÿ(ÿ!'ÿ)*+0%ÿ&%*#, )&$ÿ
-!$!ÿ,./ÿ$ÿ01!!ÿ!ÿ2!ÿ!ÿ* %2ÿ!3 %$ÿ&&1!$ÿ&2ÿ
!$!ÿ%$ÿ!'ÿ&!"ÿ!ÿ#'ÿ(ÿ%&%ÿ4!"ÿ%$ÿ& 5ÿ!'ÿ

ÿÿÿÿÿÿÿÿ,ÿÿ7ÿÿ6ÿ6ÿÿÿÿÿÿÿÿÿ2ÿÿ%ÿ3ÿÿ7ÿÿ8ÿ9ÿÿ:ÿ;
ÿÿÿÿÿ!ÿÿÿÿ2ÿÿ,ÿÿÿÿ-ÿÿÿ*
ÿÿÿÿÿÿ#ÿÿÿÿ(ÿÿÿÿÿÿÿÿÿÿ%ÿÿÿÿÿÿÿÿÿÿ#ÿ#ÿÿÿÿÿ!ÿÿ$ÿÿÿ!ÿ'ÿÿÿÿ#ÿÿÿÿÿ!ÿÿÿ!ÿÿÿÿÿ<ÿÿÿÿ#ÿÿÿÿ*
ÿÿÿÿÿÿÿÿ!ÿÿ

=%*#ÿÿ&**&%!ÿ#( ÿ>%ÿ)&?3ÿ1'ÿ1%ÿ($ÿ(ÿ+&?2ÿ%ÿ@%!ÿ
(*ÿ%&& 2ÿ%ÿ#!!ÿA&'%$ÿBCDEBF%3ÿGHI6:7HJKÿLMÿNH77L8:HÿOH:67ÿN6PH77;ÿQPHRS3
TLÿ8:H6Uÿ8LÿVPLRSÿ L8:G;PH7Jÿ;JÿW:LJ67J3 XY0Z>[- \]+ÿ0.3ÿ0/,2^3ÿ
'!!#__111"!*&*_0/,2_/0_02__!"E(E*E(E*%E&&?E1'E!$E!E
+&?E@%!E%!E#!!'!*\ÿ(ÿ1!'ÿ3THLÿ7J;J6ÿ ;`ÿ L8:G;P^ÿ0'ÿ<*&%ÿ
< &%!ÿ(ÿa!"ÿB( ÿ+4!"ÿ$ÿ%ÿ!2%!ÿ#!ÿ($2ÿ!'%!ÿ
bcdefggdcÿijklmngÿolopfqklÿecffpdqÿckrstÿ1ÿ%!$ÿ+"ÿ!'ÿ!"ÿ(ÿ(2ÿ'ÿ
1!'!ÿ%ÿ(%&!"ÿ1ÿ)ÿ]%'!"3ÿ9ÿOH:HGuÿ̀HJTÿQLG76v86GR673ZX-Zw[ÿxZ5x[Aÿ[w
\>%"ÿ,3ÿ0/,2^3ÿ'!!#__111$'2'$&*_1 _0/,2_/._,_%%#E($E*DDE
&*#*$E%&%$*&E($*E!*%!2E*%E&&?ÿ'!!#__#*%&&_A)yEz{|0}ÿ
~sfÿdocpÿdeÿicotdcgÿdeÿtsfÿkfcgktÿdeÿkggdckÿgtfqÿkdjotfpÿolopfqklÿecffpdqÿkÿ
$*2ÿ>%ÿ)&?3ÿ%ÿ(*ÿ% !%!ÿ#( ÿ(ÿ&**&%!ÿ!$ÿ%!ÿ!'ÿ
)*+%ÿ&%*#3ÿ%&&$2ÿ!ÿ%ÿ1ÿ!2%!"ÿ#!ÿ+"ÿ!'ÿ<*&%ÿ< &%!ÿ(ÿ
kfcgktÿbcdefggdcgÿgÿoÿcfgjtÿbÿldjpÿdtfÿtdÿlfgcfÿkdngÿopqkkgtcotkdÿotÿ
tsfÿoggdlkotkdngÿldqkrÿqfftkrÿ~lktotkdgÿdqkttfpÿetfcÿktgÿkfgtkrotkdÿtsfÿbÿ
#%&$ÿ!'ÿa!"ÿ(ÿ> ÿÿ!ÿ&ÿ!ÿ)ÿ]%'!"3ÿQ6G78:67ÿML:ÿNHL8ÿ
7;HGJÿL763ZX-Zw[AÿxZ5x[Aÿ[w\ÿ0/3ÿ0/,2^3ÿ'!!#__111$'2'$&*_1_0/,2_
/2_0/_%%#E!E&E!1E!!!E%2$E%!E%&%$*&E($*E%$E&%
'!!#_0_#*%&&_>->1E{-za}ÿ
766)&$-!$!,./ÿ\&,./^3ÿ0Z00[A3'!!#__!1!!&*_&,./%2
ÿ'!!#__#*%&&_YyYE-2)}ÿ\%!ÿ#$%!$ÿ]+ÿ3ÿ0/,^ÿRM-&!!ÿ%&'?3ÿPJH;J8ÿLGÿ
HGuÿ;K3ZX-Zw[ÿxZ5x[Aÿ[w\%ÿ0,3ÿ0/,|^3ÿ'!!#__111$'2'$&*_1_0/,|_/,_
0,_%&%E!E21E!"E*&'2%ÿ'!!#__#*%&&_ya1E[2ÿ~ogtÿgfqfgtfcngÿ
¡a>ÿ01!!ÿ#!!ÿ%!!%&!$ÿ%!1$ÿ%!!!3ÿ%ÿ!$!ÿ$ÿ!'ÿ'%'!%2ÿ!ÿ
pfglck¢fÿtsfkcÿecgtcotkdgÿ£ktsÿ¤¢fkrÿ¢jolmÿotÿtsfÿkfcgktÿdeÿklskronÿtpftgÿ
$&+$ÿ'!ÿÿ2%!ÿ&**!ÿ%ÿ"$%"ÿ!ÿÿ!'ÿ3ÿ%2ÿ1!'ÿ!'ÿ
cfojktÿtsotÿtsfkcÿq¢fcgÿocfÿgqojjÿ~dtÿffÿ¥ÿfclftÿdeÿtsfÿkfcgktngÿfcdjjqftÿtsdrsÿ
!'ÿ!%!ÿ'%ÿ%ÿ+%&?ÿ##%!ÿ(ÿ*ÿ!'%ÿ,|ÿ#&!^ÿ0'ÿ01!!ÿ#!!ÿ#%$ÿ!ÿ!'ÿ
kfcgktkfgÿkÿtsfÿgtotfÿopÿklskroÿdeeklkojgÿgokpÿtsotÿtsfÿ£fcfÿ¤jkgtfkrnÿopÿ
ldlfc1fpÿ~lktotkdÿdqkttfp
766ÿ6u3ÿ%$ÿ5223ÿ8T6ÿ6¦JÿNH77L8:H§ÿ5JT;R;ÿQLPP6u6ÿ7J8U6GJ7ÿ7J;u6ÿ
;PSL8J3ÿ)XXÿ\Xÿ,,3ÿ0/,.^3ÿ'!!#__111&&*_0/,._,,_,,__!'%&%E&2E#!!E
%&*E&%*#_ÿ'!!#__#*%&&_5-YE¨ bÿ~©q¢djpffpÿ¢ÿcflftÿsfoojgÿotÿtsfÿ
a!"ÿ(ÿ> 3ÿ'$$ÿ(ÿZ!'%&%ÿ)2ÿ!$!ÿ!%2$ÿ%ÿ1%?!ÿ$$%"ÿ!ÿ
$*%$ÿ!'ÿ2%!ÿ(ÿB$!ÿ0*ÿA&'3ÿ1'ÿ!'"ÿ&%*ÿ'%ÿ!ÿ#$$ÿ
opfªotfjÿtdÿklkpftgÿdeÿcolkgqÿdÿloqg«ÿ¬octdldjjkgÿÿkprddpÿ789:;dtfÿ®®ÿ~¯ÿ
!1 3ÿ!$!ÿ%"ÿ!'"ÿ'%ÿ+ÿ#$ÿ+"ÿ!'ÿ%&?ÿ°ÿ>%!!ÿ**!ÿ!'%!ÿ
21ÿ!ÿ(ÿ!'ÿ(%!%ÿ'!2ÿ(ÿ>&'%ÿ1ÿ+"ÿ!'ÿ#&ÿÿ]23ÿ>ÿ0'"ÿ%"ÿ
!'ÿ&!"ÿ(ÿ#!!2ÿ!$!ÿ%$ÿ(!+%ÿ#%"ÿ%!ÿ!'ÿa!"ÿ(ÿ>ÿ'%ÿ
#$ÿ!'*ÿ!ÿ$*%$ÿ!'%!ÿ!'ÿ!ÿ#$ÿ%ÿoefÿgolfÿedcÿgtpftgÿdeÿldjdc«ÿ
0%ÿ%!%%+ÿ±ÿ°%"ÿ5$3ÿQP;:6LGJÿNR6GG;ÿQLPP6u6ÿ7J8U6GJ7ÿ²:;R6ÿ;ÿ677LGÿ
HGÿ9RJHIH73°<0Z>[- \Xÿ,13ÿ0/,.^3ÿ'!!#__111%!*&*_&%_%1_%E*EE
!$!E&%*!E*&?%E%&!E%&%E!E0/,.,,,1E!"'!*ÿ'!!#__#*%&&_
z05)E³´ÿ~©µfctgÿgokpÿcdtfgtgÿotÿ¶ijocfqdtÿl·foÿidjjfrfÿocfÿoctÿdeÿoÿ£kpfcÿ
!$ÿ!'%!ÿ!%!$ÿ1!'ÿ!'ÿ%&?ÿ°ÿ>%!!ÿ**!ÿ%$ÿ1%ÿ+2'!ÿ!ÿ1$ÿ%!!!ÿ
%!ÿ!'ÿa!"ÿ(ÿ>3ÿ1'ÿ!'ÿ(dt¢ojjÿtfoqngÿtscfotÿtdÿgtckmfÿjfggÿcolkgqÿ£ogÿ
Electronic copy available at: https://ssrn.com/abstract=2946470

01234

56789 6ÿ 69565ÿ 889ÿ 998

0

ÿÿ!"ÿ!#$ÿ%!&ÿÿ'ÿ(#!)ÿ*+ÿ"+!$ÿ!#$!ÿ
+%ÿÿ""ÿÿ!#+ÿ,!!-ÿ.ÿ+ÿÿ/)ÿ.ÿ#'ÿ+ÿ!#'ÿ
#!ÿÿ!#$ÿ$&ÿ$&ÿÿ+"+'"+ÿ+ÿ$0#1ÿÿ!#+ÿ
$&ÿ*+ÿ2!$ÿÿ+ÿ3!ÿ4&$&5ÿ

...5678ÿ9:;<6.6=6.:;4>ÿ<64;?4@?ÿ:3ÿ<6=?8;6ÿ494?8A.9ÿ3@88?:A

/ÿÿ2BC2)ÿ#!ÿ#!$ÿÿ"Dÿ!#$!E"+!ÿ2#!ÿ
#%!!ÿ*ÿ%*$ÿS!ÿ"ÿFGÿHIJIÿKLMNGOFPQÿ+ÿ,'ÿÿÿ,Rÿÿ
'ÿÿ+ÿ!#$!5 =%!!ÿ$ÿ+ÿ,!!!ÿ*ÿ!ÿ!ÿTÿ
ÿ,!*+
ÿ*ÿ"%ÿ%!ÿ$!ÿÿ2#'$"ÿ+ÿ&'!ÿÿ+ÿ
U
!#$!5
V"ÿ2#FGÿHIJIÿKLMNGOFP)ÿV''&ÿW'T!ÿ2!%$ÿ+ÿÿ,ÿ
XA41ÿ'!ÿ$'"ÿ,ÿÿ+!ÿ,'ÿ#+1)ÿ$#"ÿ+!ÿ')ÿÿ+ÿ#ÿ
ÿ!+'& !ÿÿ+!ÿ+'$Yÿ*+ÿ!ÿ+ÿÿ'ÿ,!)ÿ$ÿ+!ÿ!#+ÿÿ,ÿ
ÿ+ÿ,*ÿÿ+ÿ,ÿ&&$ÿÿ+!ÿ+")ÿ%D5ÿ+ÿÿ!ÿ$ÿ
)ÿC!ÿ& 1ÿ2ÿ!!1ÿÿ!*ÿ+ÿ,#,!!ÿÿ*++ÿ+ÿ!ÿ
&,'1$5

6+!ÿ,ÿ* !ÿ!#2!0#'1ÿ,,'$ÿÿ4&ÿ+"+ÿ$#5ÿ3ÿ
&,')ÿÿ+!ÿ#"#'ÿ$$!!ÿ!ÿ+ÿ!ÿ,!$ÿÿZ+!ÿ7,T!ÿ
=%!1)ÿ? 'ÿ9ÿ['& ÿ2!%$)ÿ\6+ÿ''"ÿ+''1ÿ!$!ÿFGÿ
HIJIÿKLMNGOFPYÿÿ$!ÿÿ$ÿÿ%1ÿ*$ÿ!,Yÿÿ"%!ÿÿ'2'ÿ$ÿ
!#2!'ÿ#$ÿÿ*++ÿ+ÿ#%!1ÿ!#ÿ& 1ÿ2ÿ*!'1ÿ
2#'5] .ÿÿ'"'ÿ$!,#ÿ!)ÿ& 1ÿ#!ÿ"%ÿ$ÿÿ+ÿ''"!ÿ$ÿ
#%!!ÿÿ& "ÿ$ÿ$ÿ$!,'ÿ&"ÿ!#$!^*+ÿ*ÿ
%*$ÿ!ÿ&ÿ+'$5ÿ
:ÿ,!!ÿÿ+ÿFGÿHIJIÿKLMNGOFP$ÿÿ#ÿ* !ÿ_IOOÿ̀aÿbNMNLÿ
IHHNcN)ÿÿ*++ÿ+ÿd#T1ÿ<#,&ÿ9#ÿ#,+'$ÿÿ#'ÿ2$$"ÿ

ÿ
ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ
effghiihfÿklhghÿmhfÿknÿklhÿghiopqekonqÿnrÿksnÿkntÿmhefhgiu]vwÿxhqqyÿzominq{ÿ|LHNÿ5O}~NGOPÿ

LMJÿ6Iÿ MIONPOÿ LJFPÿIGÿLK}P)74@63:@?ÿ9:=@4;6 Q;%5ÿB)ÿ012UR)ÿ
+,***5#5&$#+1'',!2221012U221B!15+&'ÿ
X+,!,& 5>=3kythoephÿ\lhÿeglÿnrÿhiomohqhEÿrnmmnshfÿksnÿ
*T!ÿÿ,!ÿÿ ')ÿ'#$"ÿÿ''"ÿ+ÿÿ1ÿ#$ÿÿ*& ÿ* 1ÿ&ÿ
ÿ,1ÿ2#!ÿ!+ÿ* !ÿÿ*+ÿ$ÿÿÿ$2ÿ%ÿ#'#''1ÿ!!%ÿ7 ''*ÿ
!#&!5ÿ6+ÿ 'ÿ& +ÿ* !ÿ+'$ÿ+#!ÿÿ+ÿ,!$ÿ$ÿ+ÿ+''ÿÿ+ÿ
qohgSiokyÿnrÿoiingoÿikhtthfÿfnsqÿeofÿeÿnqkgnhgiyÿnhgÿgehÿghmekonqiu]vu
/+',ÿ>)ÿ6Nÿ}MFI}PÿFNÿIÿ.ÿ>ÿ/!LOÿNMFJLGÿ7GF̀NMPFOFNP)ÿ3ÿ7.[78@ÿ
8?=95U@85CU)ÿCCÿQ0122R5
~aÿÿCB15
C
2V.>>.4AÿW>49d<6:;8)9:AA8;64@.8<ÿ:;ÿ678ÿ>4V<ÿ:3ÿ8;[>4;?4349<.A.>8ÿ
:3ÿ678ÿ3.@<6ÿ8?.6.:;ÿ:3ÿ2CU2CB)SS2ÿQ=%!1ÿÿ9+"ÿ/!!ÿ2BBR5
ÿ¡¢£¢¤ÿ¥~~MNPP)Z:7;<ÿ7:/d.;<ÿ=5)+,!***5(+#5$#2#+!1
"'& $$!!ÿX+,!,& 5>U44¦W>4ÿQ&,+!!ÿ$$$RÿQ0#"ÿ? 'ÿ9ÿ
§omeqEiÿoqepgemÿeffghiiÿeiÿrogikÿtghiofhqkÿnrÿxnlqiÿ̈nt©oqiÿqohgiokyÿnqÿªh«gegyÿ¬¬{ÿ
23CR5
Electronic copy available at: https://ssrn.com/abstract=2946470

012

3453ÿ7898 ÿ9 ÿ39

ÿ0

ÿ!"ÿ!#$ÿ%&'2#$ÿ(ÿ'ÿ)'*ÿÿ'""ÿ#ÿ+!',ÿÿ
*!ÿ-.ÿ(ÿ*$/ +!'ÿ0$,ÿ'ÿ)!#1'ÿ###ÿ#ÿ2*3.,ÿ
4)ÿ"ÿÿ!ÿ1#'#$ÿ(#ÿ!ÿ-*'ÿ(ÿÿ'ÿ'ÿ'ÿ
)!#1'ÿ!'!'ÿÿ*!ÿ-.ÿ(ÿ*$ 25(
ÿ!'!'ÿ6!ÿ
7
*('$ÿ(ÿ!ÿ'ÿ'6.ÿ('!"#$ÿ(#ÿ-# 5(ÿ*!ÿ)(ÿ(ÿ
!,ÿ!'#$
0$ÿ'(!##ÿ'ÿ#ÿ*ÿ)'!#ÿ**!#$ÿ(ÿ)(.#*'ÿ'ÿ
"!'ÿ6'!ÿ'ÿ"'ÿ!'##$ÿÿ(ÿ))#,ÿ'ÿ6ÿ'!ÿ'-ÿÿÿ6(.,ÿ
ÿ('ÿ,ÿ(.ÿ"'.ÿÿ"'3ÿ'.ÿ!ÿ!ÿ!$'#ÿ!ÿ(ÿ$1!"ÿ!ÿ
-!"ÿÿ(#!ÿ))#ÿ('ÿ'ÿ)'!ÿ*ÿ!ÿ(ÿ'"ÿ)!)ÿ8((!ÿ
(ÿ!ÿ!ÿ!$'#ÿ'!ÿ6#ÿ!ÿ(#!ÿ'#"ÿ6!(.ÿ#ÿ'ÿ"'!ÿÿ.ÿÿ
(ÿ#*!#ÿÿ(ÿ'(!##ÿ!ÿ)'!,ÿ'ÿ(ÿ*'ÿ"'.ÿ-,ÿ',ÿ#ÿ(ÿ
4!*#ÿÿ('ÿ#*!#,ÿ(ÿ*!ÿ'!ÿÿ#)29ÿÿ#!!,ÿÿ(ÿ
!ÿ'ÿ'#"ÿ'!ÿ'6ÿ!ÿ'$'#ÿ)-#*ÿ)#*.

:ÿ'(!ÿ*',ÿ;<=ÿ>?7@A@B;=ÿ=CDAEBC@FÿD?ÿ4G=@,ÿ(ÿH!#'ÿI)!"ÿ
0!ÿ)(ÿIÿJ#1!#.Kÿ""'!.ÿ)#ÿÿ'ÿ20"'ÿÿ!ÿ
% #1ÿ('-#ÿ('ÿ#!!ÿ6#(ÿ(ÿ*" !ÿÿ(!/ 5(ÿ#1!#.ÿ
*'#"ÿ('ÿ(ÿÿ6'ÿ$#.ÿÿ!#$#$ÿ*6ÿ-,ÿ)'!'#$ÿ(ÿ('ÿÿ
(ÿ!"#!.ÿ'ÿ !-#ÿ(!,ÿ'ÿ!#$ÿ ÿ(ÿ#$(ÿ6#(ÿ
)!"##215(ÿ*!,ÿ#ÿ)(#$ÿ(ÿ)#,ÿ!'ÿ
Lÿÿ"'ÿ!'##$,ÿ"!'ÿ'ÿ)(.#*'ÿ#*#)#,ÿ'ÿ6'!ÿÿ(ÿ
))#,ÿ*$ÿ'(!##ÿ'ÿ#ÿ*ÿ)'!#ÿ'ÿ#ÿ(#!ÿ#*!#ÿ"'.ÿ
"'3ÿ'.ÿ!$'#ÿ!ÿ(#!ÿ$1!"ÿ6(#*(ÿ'ÿ)'!ÿ*ÿ"'3ÿ!ÿ(ÿ
'"ÿ)!),ÿ'ÿÿ$ÿ'ÿ*(ÿ!$'#ÿÿÿ1#'ÿ#1#ÿ!ÿ("'ÿ
'6,ÿ*!ÿ('1ÿÿ"!ÿ'(!#.ÿÿ#!2M!ÿ('ÿ(.ÿ('1ÿÿ*!ÿ(ÿ
"#*ÿ#*#)#ÿÿ'ÿ'(!ÿ#ÿ(#ÿ'"#.

:ÿ'ÿ#"#'!ÿ*'ÿ'ÿ'ÿ'ÿ###,ÿI.!'*ÿJ#1!#.ÿ4)ÿ'ÿÿ
-'ÿÿ!"!2Nÿ('ÿ(ÿ6'ÿ'ÿ!-"'3!ÿ'ÿ('ÿ(ÿ6'ÿÿ%'ÿ.)#*'ÿ
I.!'*ÿ$#!/ 5(#ÿÿ6'ÿ#"#ÿ6#(ÿ'.ÿ##*'#ÿÿ(ÿ

ÿÿÿÿÿÿÿÿ2ÿÿO
ÿÿÿÿÿÿÿÿ1ÿÿÿÿ+
ÿÿÿ!ÿÿÿ'ÿÿÿ0
ÿÿÿÿÿÿ,ÿÿÿ9ÿPÿÿ9ÿÿÿIÿÿÿ8
ÿÿÿÿÿ0ÿÿ7ÿÿMÿ,ÿÿÿ0ÿ7ÿÿNÿÿÿQÿ2.
ÿÿÿÿÿÿÿ9ÿÿÿ9ÿ1ÿÿRÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ
5S?
275S?ÿ
295S?'ÿ07P
20T(ÿ+ÿIÿJ#1ÿ1ÿU,ÿ970ÿIÿP1,ÿPM7ÿQH'ÿ90MR
215S?'ÿP1
2M5S?'ÿPM7
2NL(.ÿ1ÿI.!'*ÿJ#1,ÿ019ÿVWIÿM1N,ÿM1ÿQVWÿL))ÿX#1ÿ902RÿVÿ('ÿ

#ÿ(#ÿ.)ÿÿ*'ÿ**!!ÿ#ÿV6ÿW!3ÿ'.,ÿ6ÿ'##'ÿ'Y)*##*ÿ$'ÿ6!#3ÿ
6ÿÿÿ-ÿ'!ÿH#!,ÿ(ÿ##*#ÿ-6ÿ'ÿ'ÿ)!#1'ÿ#1!##ÿ"'.ÿ
-ÿ"!3.ÿÿÿ'ÿ'ÿ('ÿ'(!#Zÿ)!#1'ÿ*$ÿ'ÿ#1!##ÿ*!'*ÿ6#(ÿ
(ÿ'ÿÿ)!1#ÿ*'#'ÿ!1#*ÿÿ-('ÿÿ(ÿ'ÿ7AAVW[XJ0\L8 ]1N7Q1Rÿ
Q^*2#.ÿ077R5(#ÿ(!(ÿ#_#!.ÿ#ÿ#")!'ÿ-*'ÿ)#$ÿÿ6((!ÿ(ÿ
#.ÿ#ÿ"ÿ)-#*ÿ!ÿ)!#1',ÿ#!ÿ$'ÿ''!6ÿ-ÿ'))#*'-ÿH!ÿ
Electronic copy available at: https://ssrn.com/abstract=2946470

01234

56789 6ÿ 69565ÿ 889ÿ 998

0

ÿÿÿ!ÿ!""!#$ÿ%!ÿÿ&3'(ÿ)*ÿ+!,ÿ-""..ÿ
/0!1ÿ!ÿ*ÿÿ23ÿ4565ÿ789:3;2<=!1ÿ!>0=?
(ÿ#0$ÿ@$ÿ!.$ÿ=@ÿÿ#=ÿ%!ÿ!ÿ%..ÿ*ÿ*!ÿ.ÿ
Aÿ%!ÿÿÿ!ÿ=ÿÿÿ#=ÿ*!#.=ÿ0ÿ!ÿÿ>%!
!..41ÿ!1ÿÿ!!ÿ*ÿ%#=ÿÿB0$Cÿ=.ÿ!%ÿ
!."1ÿ=ÿÿ!ÿÿ!!ÿ*ÿ%#=ÿÿB0$C
@!.ÿ@!
"&ÿDÿ=@ÿÿ#=1ÿ!ÿ!ÿ%!ÿ=@ÿ=ÿ
3
E
>ÿ0&

Fÿ#@1ÿ=#ÿÿ$=$ÿ!%ÿ23ÿ4565ÿ789:3;2<1ÿ!#ÿ0ÿÿ=%ÿ
!ÿ!..ÿ=ÿ#0G>!ÿ"#>.ÿ=ÿ"0G !ÿ"ÿÿ@!.ÿ!%ÿ
ÿ#=&ÿ
(ÿ23ÿ4565ÿ789:3;2<.!"ÿÿ-@ÿ!..ÿ=ÿ#0ÿ
=ÿ%ÿ82H53ÿIJÿ48K8L8ÿ5;8;:ÿM589Nÿ5Oÿ9NP68;253&33(ÿQ%ÿR#ÿ
R!#ÿ!%ÿ-"".ÿ.=ÿÿ82H53 ÿ#=ÿ*!ÿ*ÿS"..=ÿ%!@ÿÿÿ
!..ÿ%!ÿÿÿ"!ÿÿ3.ÿ!ÿÿÿ.!.ÿ!#!#ÿ
*ÿ.=ÿ!ÿ=#ÿ"!ÿ"!!& (ÿ*ÿ!ÿ>ÿÿ>1ÿ!%ÿ
ÿ=ÿ%!ÿ23ÿ4565ÿ789:3;2<ÿ-@ÿ!..ÿ=ÿ#0&
R!#ÿ%!@ÿÿ.$ÿ2'1ÿ>ÿ!ÿ!Tÿÿ!#!.ÿÿ!%ÿ
#=ÿÿ"#>.ÿ#0&2 U0ÿ!#ÿ#=Cÿ0ÿ>ÿ

ÿ
ÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ
S@".1ÿÿQÿ-@=@ÿ!.$ÿÿÿ!&ÿV!=1ÿÿ#!$ÿ@@ÿ

..=ÿ-.WXÿZ[\]^]ÿ\_ÿ`Zaÿbcdeÿ^fg^ÿghhca]ÿifghhZ_jZ]ÿ^cÿkgdl\^dgdmÿg_nÿigod\i\cp]qÿ
=!r@,&ÿ5::)&+&ÿR&s&t&u&ÿvvE312w1'ÿxyz$ÿ0113{&ÿ-.E3ÿ..ÿ
"".$ÿ!ÿ"0ÿ!..ÿ=ÿ#0&ÿ5::|ÿ:J}J1ÿ~.ÿ0&ÿ~!!=!.=1ÿ3Eÿ)&+&V&0=ÿ'1ÿ
'wWÿ`bÿooÿ\ÿXÿkg\_jÿgiiZo^Znÿgÿ]^g^Zÿifgd^Zdÿg_nÿlZ\_jÿ]plZi^ÿ^cÿ^fZÿ
>!=ÿ"!.$r@,ÿ#=!ÿ!%ÿuÿ!%ÿÿB0$ÿ!%ÿÿVÿ!%ÿ)*ÿ+!,1ÿ
ÿ.ÿ!"!ÿ$ÿ!%ÿ*ÿ$ÿÿ=@=ÿÿ"1ÿ"0ÿ!..ÿ=ÿ#0ÿ
ÿ!#>.ÿÿÿRstuÿ-.E3ÿ"!=1ÿ*ÿÿ*..r=%=ÿ==ÿ!%ÿ#=.ÿ
0*1ÿ%!ÿÿ"!"ÿ=ÿ!%ÿÿ.%r\oc]Znÿg]ÿaZhhÿg]ÿ]^g^p^cdmÿclh\jg^\c_]qÿ
x3!'ÿ!@={{&
;531ÿ02ÿ)&+&V&ÿÿE&
3E3

N
J
ÿ
ÿ1&
33/S!
&ÿ-.&ÿVÿ=&ÿ!%ÿU=#&1ÿ0ÿQ&0=ÿ21ÿxÿR&ÿ2'2{&
3NJÿÿ2ÿ0

w&
15::s3ÿ
Q&ÿt,1ÿ6:ÿ2<:5Oÿ8P;ÿ83Nÿ;:ÿ844ÿ5OÿFÿt!!ÿs83Nÿ;:9ÿ
95;:6;2I:ÿ659;ÿ856;923:<ÿ23ÿ2}:9ÿ9NP68;253ÿ81ÿ'ÿy&t&uU&ÿÿÿkfZÿÿ
=!ÿ!%ÿÿQ%ÿR#ÿÿ82H53ÿIJÿ48K8L8@,=ÿÿ>ÿ!%ÿÿ=ÿ%!ÿ23ÿ4565ÿ
789:3;2<ÿÿ@@#^mÿ\_]phgd\\_jÿ^fZÿoplh\iÿg_nÿhg^Zdÿ\_n\dZi^hmÿ^fZÿod\g^ZÿichhZjZqÿ
x%!!!2ÿ!@={{&
5::|ÿ:J}J1ÿyTÿ0&ÿys1ÿ0ÿQ&V#""&ÿ'01ÿ'0ÿxD&/&ÿD&ÿ2'3{ÿx"".$ÿ
!#!.ÿ=#ÿ"!ÿÿ!ÿÿ#0$ÿ#={ÿ/,$ÿ0&ÿ-.&ÿVÿ=&ÿ!%ÿ
U=#&1ÿ0EÿQ&V#""&ÿ'21ÿ'2w2ÿxy&/&ÿ-.&ÿ2'E{ÿx"".$ÿQÿ-@=@ÿ"".ÿ!ÿ
ÿ!..ÿ#={1ÿI868;:N1ÿ(!$ÿVÿB0&ÿ0&ÿ/,$1ÿ10ÿQ&0=ÿ2ÿxÿR&ÿ2'{ÿ
@@!=ÿ0&ÿV&R&ÿVÿR!..&1ÿ0E0ÿQ&V#""&ÿE1ÿEÿx/&V&R&ÿ2'E{ÿx@{ÿzÿ0&ÿVÿ
=&ÿ!%ÿU=#&1ÿ011ÿQ&V#""&ÿ2E1ÿ2Eÿxy&/&ÿ(&ÿ2'2{ÿx"".$ÿQ!#ÿ-@=@ÿ
=#ÿ"!ÿ.$ÿ!ÿ"#>.ÿ#0$ÿ#={&
Electronic copy available at: https://ssrn.com/abstract=2946470

012

3453ÿ7898 ÿ9 ÿ39

ÿ0

 !"ÿ#$%&'(0)*ÿ+*ÿ!*)ÿ*ÿÿ,++ÿ-"ÿ**.!ÿ
/.ÿ0*ÿ"ÿ"!-!"*ÿ*,ÿ1!ÿ2"ÿ+ÿ"ÿ+*"(ÿ3ÿ4ÿ56"ÿ
*)-ÿ+*ÿ7"ÿ)"!8ÿ-"ÿ!)+ÿ/ÿ/ÿ+ÿ*ÿ6ÿ*ÿ/ÿ
"!-!"*ÿ**.!ÿ/.(0:*-ÿ""ÿ/ÿ+.ÿ+*ÿ*"6+!")ÿÿÿ,!+ÿ
+*+!ÿÿ6.*!ÿ*"!")9 56"ÿ* -.ÿ+*ÿ**.!ÿ/.ÿ!ÿ
"6ÿ*0-ÿ+*+!ÿ*"ÿ6.*!ÿ*"!")ÿ*"ÿ+*ÿ-"ÿÿ"ÿ
"!0-ÿÿ!+ÿ;ÿ""ÿ+*ÿ7,+!ÿ+ÿ<"!-!"ÿ*//ÿ-"ÿ*ÿ
-0!ÿ!"!-!"ÿ1"!=ÿ!=!ÿ!)+(ÿ!ÿ*//ÿ+.ÿ"ÿ!)+ÿ/ÿ**.!ÿ
/.ÿ*ÿ*912"ÿ+ÿ+ÿ+*"(ÿ>*ÿ?8)ÿ+*ÿ*ÿ0*ÿ=!,ÿ/ÿ
**.!ÿ/.ÿ*"ÿ1ÿ+ÿ6.0!!ÿ!"*6ÿ0,"ÿ/*-6ÿ
/.ÿ*"ÿ-"ÿ/.@;ÿ*)-ÿ+*ÿ7!/ÿ+ÿ-"ÿ0!ÿ/ÿ/.ÿ
Aÿ*ÿ/ÿ+ÿ"!-!"*ÿ6ÿ/ÿ**.!ÿ/.ÿ
,ÿ1-(ÿ*ÿ.*
B
,-ÿ)ÿ-"9 ?8)ÿ"!"-ÿ
C="ÿ!/ÿ+6ÿ!ÿ"ÿ*"ÿ*ÿ/-ÿD-*ÿ0/ÿ+ÿ*,(ÿ*+ÿ*"ÿ-"ÿ
!ÿ"ÿ!"ÿ.1ÿ*!"+!(ÿ*=*!*ÿ*"ÿ6.0!!(ÿ+*ÿ*//ÿ
+ÿE!"ÿ/ÿ/.ÿ+6ÿ-ÿ,ÿ/.ÿ"ÿ*"+ÿ*"ÿ/.ÿ.."ÿ
""ÿ!"ÿ*ÿ-ÿ/ÿ*,F"ÿ+ÿ"(ÿ!ÿ. ÿ0ÿÿ"-ÿ+*(ÿ!"ÿ
+ÿ**.!ÿ/.ÿ-0(ÿ-"ÿD-*!/6ÿ*ÿ!*ÿ..0ÿG+6ÿ/.ÿ*ÿ
E!"ÿ/ÿÿ)-ÿ!"H790*-ÿ+6ÿ*ÿ"!+ÿ/!+ÿ"ÿ/,(ÿ"!+ÿ
/-I/)ÿ!!8"ÿ/ÿ+ÿ!.ÿ*ÿ"ÿ"*-*ÿ.6ÿ/ÿ+ÿ*)"ÿ
*Jÿ7!"90*-ÿÿEÿ+.ÿ-ÿ,-ÿ0ÿ*".*-ÿ*"ÿ!.=!+!")

?8)ÿ-)+ÿÿ+!)+!)+ÿ+ÿ.1ÿ!"*6ÿ0,"ÿ/*-6ÿ/.ÿ
*"ÿ-"ÿ/.H .!.ÿ"=)!")ÿ*"ÿ+ÿ!.ÿ!=)!")H0-ÿ
""+ (ÿ*,*6ÿ1!!")ÿ)+<"!"ÿ,!+ÿ?8)Kÿ.ÿ"-*"
=!,ÿ/ÿ-"ÿ**.!ÿ/.(ÿ*ÿ"-.0ÿ/ÿ-ÿ*ÿ-))(ÿ*"ÿ="ÿ
1!!6ÿ/"(ÿ**.!ÿ/.ÿ!"ÿ/ÿ-"ÿ*ÿ-0!ÿ)ÿ

ÿÿÿÿÿÿÿÿ0ÿÿL
ÿÿÿÿÿÿÿÿÿ+ÿÿ*ÿÿÿÿ#$
ÿÿÿ%ÿ&ÿÿ'
ÿÿÿÿ"ÿÿÿ6ÿÿÿ*ÿÿÿÿÿ!ÿÿÿÿÿÿÿÿÿÿÿÿÿ-ÿÿÿÿ"ÿÿÿÿÿÿ*ÿÿÿÿÿ-ÿÿ0ÿÿ!ÿÿÿÿÿ-ÿ"ÿÿ!ÿ=ÿÿÿÿÿ!ÿÿ!ÿÿÿÿÿÿFÿ"ÿÿÿÿ+ÿÿ!ÿÿÿÿÿÿ)ÿÿ*ÿÿÿÿ(ÿÿ5
ÿÿÿÿ!ÿ*ÿ"ÿÿ

3*E"ÿ0=
#$%&'ÿMNÿ9OPQPRP/"ÿ!ÿ+*!ÿ*ÿ*ÿ!=*ÿA!"ÿ/ÿ+ÿ$'ÿO&S&ÿTPUV'W$X
!"ÿ5-ÿ!ÿ+ÿ#$%&'!!"(ÿ+-*"ÿ/ÿ-"ÿ*ÿ!=*ÿ
-"!=!!ÿ.*!"ÿ-!ÿ+ÿÿ/ÿ"!-!"*ÿ!"Y ÿ*ÿ-(ÿ
*!"ÿ06ÿ+ÿ+ÿ*""ÿ0ÿ*!0-ÿÿ+ÿ*ÿ/ÿ"!-!"*ÿ-ÿ
G+ÿ#$%&'!!"ÿ+-ÿ/ÿ-"-+ÿ+-*"ÿ/ÿ-"ÿ*"!")ÿ!=*ÿ
)ÿ*"ÿ-"!=!!ÿG+ÿ-"ÿ+*=ÿ"ÿ-0*"!=ÿÿ-*ÿ
"!-!"*ÿ*/)-*
5!*"ÿ3*E"(ÿL(ÿ8ZVÿ$'[VU$'[ÿV[PS\ÿ&]ÿF"ÿ^ÿ4*"!_ÿ9'ÿ4$XW&U$SPOÿ7`UMV\ÿP'a
bU&T&:XPOÿ]&UÿV]&UR(ÿ11ÿYLc^dCee:@(ÿee@:f@1ÿgeehÿg/"ÿ.!h
3ÿ4ÿ56"(ÿijklmnojÿqrmmlsntÿiÿuvwmjokxÿyszjmrzÿs{ÿ|}mÿqor~|9RV'aRV'W(
Cÿ^30@e(ÿ0B0ÿgehÿ
Y^
15aN*ÿ0B:
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